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Twenty-Seven Inch by Twenty-Seven 
Inch by Eight Foot Planer. 


This planer is from entirely new designs 
and patterns, and embodies several new im- 
provements. The bed is made in truss form, 
very deep and strong, well braced on the in. 
side, long in proportion to length of table 
(being 12 feet long), and supported on heavy 
box legs well under, to carry the weight to 
best advantage. 

The table is heavy, and has three bolt slots 
planed from solid metal, and bolt heads will 
pass from end to end with ease. The holes 
in table are drilled and reamed by jig, and 
are square across. The uprights 
have sufficient weight and width 
to resist the heavier cuts when 
the crosshead is at its full height. 
The girt between top of uprights 
is wide and well fastened, and 
adds materially to their strength. 
The table receives back and for- 
ward motion from an open and 
cross belt, through a train of cut 
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ISHING COMPANY. 
demand is fairly well maintained. South 
| America is still a good customer to many 
One firm, for which the 
| a] . . . 

i South American market is special, recently 


leading houses. 
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ENTERED AT 
the largest step of cone 173 inches, and the 


back gearing being 1 to 12. 
swing over the platen is 60 inches, and over 


The extreme 


the bed 72 inches, 
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vears and rack. The driving eae SES . - 

pulleys are of large diameter, ess Ee a Se 
: . ; Se Ce 

and the proportion of belt speed IR a ee ce. oe 3 » 


to speed of table is 60 to 1; one 
belt shifts ahead of the other. 

The gears are carried on steel 
shafts. The feed is arranged 
to work in all directions, and is adjustable 
from 0 to §g-inch; the feed is obtained by 
an oscillating disk controlled by stops, and 
is adjusted by worm and screw, as shown 
in cut, and can be quickly set. The 
up and down feed can be operated by hand 
from either end of the which 
is convenient when the crosshead is high. 


crosshead, 


had an order which amounted to about 3,000 
files. 
the beneficial influence of the spring orders ; 


dozen Stove-grate makers are feeling 


garden tools are being sought after, and 
spades and shovels are having a heavy de- 
mand, 
so long depressed, are enjoying a share of the 


Even the engineering and wire trades, 


improved condition of trade. 


Raising or lowering the crosshead does - oe - 

not in any way affect the feed. The Horizontal Drilling and Boring 
machine will plane full length between Machine. 

the pockets on the ends of table. The 

countershaft has 12 by 3-inch pulleys. The We illustrate herewith a new boring ma 


weight of the planer is 6,700 pounds. 


The manufacturers are the Hendey Machine 


Company, Torrington, Conn. 
———__e > oe 





It_is stated that the im- 
of agricultural ma- 
chinery in Russia are fall- 
off. This is 
partly to the impoverish- 
ment of the landed proprie- 
tors, and partly to the bad 


ports 


ascribed 


ing 


harvests in those districts 
where expensive machines, 
such as threshing machines 
The 
trade is now limited to the 


and reapers, are used. 
purchase of cheap plows, 


harrows, and winnowing 


machines, and a few sced 
drills, The 
agricultural implements are 
likely to decrease further, 


as the duty was raised last 


imports of 


November. The increased 
tariff does 
apply to machinery worked 
by a separate steam engine, 


not, however, 


- < - 
British 
stated that 
houses in 


In regards to 
the silver 
Sheffield 
be expected 


export trade, it is 


plating and cutlery 
are doing as well as .could 


at this time of the 


year. 


while it conforms to 


of tools of. its 


chine, which, 


general design Class which 


have been found so useful in machine shops, 
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the 


TWENTY-SEVEN INCH PLANER. 


The 


direction by gearing, and a rack and pinion 


rates of feed in either 


bar has three 
movement, and in feeding is gripped by a 
friction Clamp, so that by releasing the clamp 
and taking another grip, a very long feed 


may be obtained. The extreme feed is about 


five feet, and the feed without change is 
thirty-four inches. It may also be fed by 
hand, either with quick or slow motion, 
As will be seen, the screws for elevating 
the table are very large, and = can_ be 
operated either from the end or from 
the side at pleasure; they are made of 


steel. 


The platen has a movement 


table by a screw, and can be moved in a line 
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enzine design, the weight 


across” the 


AND BLACKSMITHS. 


$2.50 per Annum. 
SINGLE COPIES & CENTS. 


YORK, AS SECOND CLAss MATTER. 


side of the table, making the whole arrange 
ment very rigid. 


The machine is built with either a six or a 
8,500 


attach 


nine foot table, weighing 7,500, and 


pounds respectively, and-a_ facing 
ment is furnished when desired, 
The builders are the Newark 


Tool Works, East Newark, 


Machine 
New Jersey. 
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Compound Engines, 


By W. HL. Boorn. 


Firrin Parrer. 


In connection with the subject of compound 
and speed of the 
moving parts demand considera- 
tion. In the days of compara- 
tively slow-moving engines the 
inertia of the moving parts, such 
as the piston, crosshead and part 
of rod, was a quantity of com 
paratively little moment, for the 
necessary accelerative foree was 
but a small portion of the initial 
steam pressure upon the piston, 
the 


amount of force necessary to set 


As piston speeds increased 
the piston in motion at the com- 
mencement of every stroke was 
largely increased, and in many 
cases Wwe may well suppose that 
a portion of the necessary force 

of acceleration would) be obtained = from 

the fly-wheel, so causing a possible knock 
the 
pressure thereon at the time the steam pres 


in the crank-pin due — to reverse of 
sure Was more than suflicient to supply the 
necessary accelerative force, — Tlowever im 
portant the modern theory of the dynamics 
of the steam engine may be—and there are 
some who entirely dispute the theory of iner 
tia as practically applied to the steam engine, 
and treated upon by Charles T. Porter and 
others—it is certain that in compound en 
gines, Which are so frequently built to the 
same patterns as simple engines in regard to 
weight of moving parts, there must be an im 
in the action of the steam 


mense difference 


on a large low-pressure 


piston of, say, 50° inches 
when this 
the 


speed, is acting as the pis 


diameter, than 


sume piston, at same 


ton of a simple instead of a 





Si 


i 
H hi 
Hit 


has some 


chanics. 


It is a strong and powerful machine, the movable, and can be fastened at any desired case, 


hew 


features of 


4 c : e 


HORIZONTAL DRILLING AND BoRING 


interest to me 


any desired 


MACHINE. 


position, The yoke is 





also 


compound engine, 
In the two cases we will 
suppose 


of 100 


an initial pressure 
the 
will 


pounds to 
square inch, and we 
suppose such a speed and 
parts that the 
accelerative force 


weight of 
initial 
requisite to move the pis 
ton from a state of rest will 
absorb 80 pounds per square 
Now, 


the simple 


inch of piston arca, 
in the case of 
engine, we have 100 pounds 
minus 80 pounds, or a sur 
plus of 70 pounds pres 
sure to pass onward to the 
crank-pin as turning effort, 
the absorbed 80 pounds, of 
course, being 


given out 


parallel with the boring bar and clamped in during the period of retardation of the piston, 


Inthe compound engine how different is the 
In an ordinary case, starting with 100 


The foreign | spindle being of hard steel 84 inches diameter, distance from the head and clamped to the pounds, we should probably expand in the first 
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cylinder to about 30 pounds, and we should New Upright Drill Press. All shafts and studs are made of steel, and ment of negro laborers passed through s 





only obtain, say, 28 pounds of forward pres - 


sure on the large piston. We have actually to We herewith illustrate a back geared The tables are convenieutly slotted, and base 


all nuts are case-hardened to reduce wear. 


Louis en route to the coast on Saturd 
Reports say that the negroes thought tl 
were being sold into slavery, and had to 


call on the crank to supply the initial mov- and power feed drill press, made from plates have T-slots in them, of suitable size kept under lock and key to prevent th 


ing force, and we thus transfer all the for- entirely new patterns, with latest and best to admit bolts for clamping. 


flight. But why they consented to go at » 


ward steam pressure to the latter half of the improvements, by Lodge, Davis & Co., Cin- A swinging bracket is furnished, in which. if eed aa their prea +s 
oe : : : “1. authority they were kept under lock and k: 

stroke ths ver be the case : ‘inn: O ss Ci be bored to d drill: ape jae, - ; : per 

troke, which should never be the case, for in) cinn uti, hio. . hole in ored t hold lrills, taper | ond forced to go against their will, fsimot 

every case the looseness at pins and cross It is heavily braced from the top to the sockets, chucks, ete. An index plate is also parent. 

heads should invariably be taken up, before base at the rear, which prevents the column attached, showing speeds at- which drills of + 


the passage of the crank-pin over the dead from being forced backward during the different sizes should be run for drilling 


centers, by cushioning of the exhaust or lead 









































of the steam. Now, it is very common for 
an engine builder to erect a compound en 
gine to run at just the same speed as if it 
were the simple engine of like speed and 
weight which he erected a few months be 
fore ; and yet how different the circumstan 
ces in the two cases ; in the one a high piston 
speed, with a good starting pressure ; in the 
other, very little pressure indeed, In the 
high pressure or small cylinder of the com 
pound engine the same discrepancy is seen ; 
for except that the piston may have a high 
pressure upon it per inch of area, the total 
piston load is small, and the rods are perhaps 
of equal weight as those of the large cylin 
der alongside. Hence it is that, dynamically 
considered, a lower rate of piston speed is 





proper for compound than for simple engines 
built, as so usually they are, from the same 





patterns, 

To properly apportion the weights of the 
two pistons of a compound engine so as to 
be equally placed as regards this matter of 
inertia, is not difficult, but by reducing speed 
alone can the proper proportion of initial ab 








sorption be maintained between the two types 
of engine, 
Speaking generally, I should be inclined 





to award the preference to the tandem type 
of compound engine with both high and low 
pistons on one rod. It would be out of the 


scope of this series of papers to enter specially 














into the question of inertia. The purpose 
will be sufticiently served 
in drawing attention to the 
great differences which com 





pound working necessarily MM 
must bring about in the steam 
action considered dynamically. 
So far, it is probable that 





few engines are at work of 
any type wherein all initial 
steam pressure is absorbed by 
the inertia of the pistons and 
moving parts. With some 
high-speed engines, however, 
the limit must be very near, 
and beyond this limit the 
dynamic question will un 
doubtedly make itself heard, 
It is curious to reflect in this 


Ti. mM 


WU 


connection that when a high 
speed piston requires to be 
started from rest by a pull ("| 
from the crank-pin, the em wil Mi 
ployment of cushioning of 
the exhaust steam may prove 
a source of uneasy working, 
and require to be reduced or 
entirely abolished. 

It was probably due to 


the enormous weights of the 





old-fashioned beam engines, 
with heavy cast-iron beams, 
that such excellent results in 
steadiness of turning and free 
dom from noise were obtained, 


but in these engines the 





speed was low and the pres 


es 
i hicoms 
Lie Wj 


4 MM 





Details of Blacksmithing. 


sy B. F. SPALpDING. 


GUARD BOWS—SWIVELS—BREECH-FRAMES 
REFINING TRON IN FORGING, 


Whenever there is much stock to be 1 
duced and got into definite different sizes, th 
operation is easiest performed by getting 
into round shapes, for reasons already e» 
plained ; but it must be provided that thes 
shapes can be converted into the forms «: 
manded. Instances of this kind may }b 
often met with. The guard bow of the las 
model of the Springfield’ musket is a case i: 
point. This was drawn round, with a swe}! 
in the middle, at a trip-hammer, and was af 
terward flattened in proper dies with thi 
drop, to form the bow, and the right amount 
of stock was also placed to form the swivel 
hinge. After forging, this piece was finished 
before it was bent. The swivel was made 
similarly, the wire for the ring was drawn 
under a small trip-hammer, which struck 
about one thousand blows per minute, and 
the stock for the ends, being cut of the right 
length, was headed in a foot vise, and th 
piece wedged, or upset to the right length 
if it needed it, which it seldom did, as a stop 
was set in the vise, at the last heading, 
which it drove down upon and got gauged 
The swivel was also finished before bending 
The wire was clamp-milled. 

The process of clamp 
milling is used to great ad 
vantage in finishing many 
things which are round, and 
of small diameter, too flimsy 
to turn or grind, and not 
of such shape as to be 


PD 





wire-drawn or rolled. ‘‘ Boss 
es” on the ends of braces, 
which are either to be drilled 
or punched, to receive bolts, 
are made by forming balls, 
which, being flattened, assume 
the required shape. 

In the piece represented by 
Fig. 5 (page 3) this principle 
was carried about to the 
extremity of its safe limits. 
This piece is the breech-frame 
of a breech-loading rifle, sim 
ilartothe Snider, but hinged 
on the other side, the cap of 
this turning over to the left 
as shown in Figs. 6 and 7. 
Fig. 6 represents the side view 
of the frame, with the cap 
which hinges over it, and Fig. 
7 shows an end view of the 
same. To make it, a piece 
was blocked out with the 
trip-hammer from a= 14 
round bar of good iron, into 
the shape shown in Fig. 4. 

It was not necessary to the 
procurement of this iron that 
any one should invade’ a 





sure certainly greater than 
2 syinitili iit} 


S22 
iil), 
sale 
that in the large cylinder of Z / | | , 
& modern compound — hori | | 
zontal engine. The two cases | Hl HHI — 
are, therefore, not at all par 
allel, and therefore it is of im New Upricut Drint Press. 
portance, so far as the dyna 
mic principle has any force or reason, that | strain of heavy drilling, and also givesto the |iron, steel or brass. These drill presses 
compound engine design be based on a/ entire machine strength and solidity. are made 25-inch, 28-inch, 32-inch, and 40 
recognition of the differences introduced by | ' 


It is fitted with new quick return, which is | inch, 
the compound system itself. | operated by the right hand alone, leaving the “<> 
; —* left hand of the operator free to retain its|  ‘T J TT 
It is said that a teaspoonful of chloride Pi a ee ound Phe New Orleans Times-Democrat says : 
hold upon the work. The spindle is balanced | 


The labor problem on the Pacifie coast has 
to prevent back lash ; and is of steel, extra} assumed a new phase. Employers of un- 
large. The cones and bevel eears are laree, | Skilled labor in California having reached the 
conclusion that the wages demanded by the 
= te . 2 ; se : | Chinese are extortionate, have sent agents to 
Che output of iron ore in New Jersey, for| sliding head is balanced, thus preventing it|the South to engage negroes to take the 


the year 1887, was 547,889 tons ifrom falling when the bolts are loosened. ! place of the Mongolians. The first consign 


of zinc in two ounces of alcohol will make 
a soldering fluid that will not tarnish or rust 


the work. P . . 1 
as the latter being cut from the solid. The 





foreign country and steal the 
process, as the secret of cast 
steel was filched from Hunts 
man ; foriron of very excellent 
quality—unsurpassable iron— 
has been made in this country 
for many years. 

One great advantage that this method of 
working the stock possesses, moreover, Was 
that a good sound welding heat could be 
taken on the bar at the very beginning, and 


| work put on it to weld it solidly. Those who 


are but little acquainted with working hot 
iron have but a vague conception of its na- 
ture and consistence, when, as at a welding 
heat, it is in the pasty condition of partial 
disintegration. The particles of incandescent 
iron, Which form the fiber of this spongy 
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mass, hold, in its interstices, all the foreign 
matter Which may be present, diffused in a 
gascous or liquid form, which may also, per- 


haps, float or submerge some solid grains. 


sponge full of water may be squeezed 
y dry with one pressure of the hand, but 


ne 
it iot probable that all the moisture could 
be pressed out of it, if it was submitted to 
the pressure of a powerful hydraulic press 
until its integrity was destroyed, but if put 
in a dry place the moisture would rapidly 


disappear by the action of the laws of 
librium, the wet going to the dry. In 


order to get out, the water in the center 
has to trace its way through a very intri 
eatc labyrinth among the fibers of the 
sponge, and as these are pressed closer 
together the portals of the passage ways 


are narrowed up, and the exit becomes 
and more difficult. 


m 

There is not a perfect analogy between 
the sponge and the hot iron, for there is 
something in the hot iron that no power 
can prevent from forcing itself out, 


which is the heat, and while this remains 
in up toa certain degree, if the fibers of 








this 


had 


been 


allowed 


AMERICAN 


rounding that there was no chance whatever 


t 


for one part to shut over another, cold or hot, 
for if 


have been a presumption, amounting to cer 


here would 


tainty, that in making great numbers there 


would be some which would get through the 


processes, unobserved, which would not be 
welded, and would therefore have cold shuts. 
When a man who thinks life is worth living, 





iron are pressed near enough together to 
touch, they will unite. As the liquid 


impurities are trying to get through the 
interstices, the iron cannot unite at’ every 
point, on account of the presence of the 
impurity, but that iron which unites at 
the greatest number of points is the best 
of its kind, and the kind is 
by the quality of its impurities. 


determined 
It does no 
good to take soft, soaking heats, unless force 
can be applied to drive out any such gross 
impurities as can be expelled by mechanical 
means, and to bring the particles of iron into 
close proximity to each other, for the promo 
tion of coherence. By turning the iron, and 
bringing the pressure to bear in different di 
rections, it is kept open, and the slag has a 
better chance to escape. 

As 
under the trip-hammer, all these advantages 


gun barrels were formerly welded 


were obtained, and the welding heats that 
taken 
putting them under the 


so soft that in 
the 
mandrel on which they were to be welded, 


were were sometimes 


hammer, on 


the rod would go through the side of the 
‘skelp,” instead of through the hole, and 


the workman would draw it back, and get it 
into the right place, and weld up a sound 
barrel, was found 


defective through the fault of the 


If at any stage the barrel 
welder, he 
was charged one dollar, and a 


holds the breech of a gun to his shoulder, he 
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Fig. 6 


wants to be 


tolerably well 
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the form exhibited, to prevent the dies from 


moving endwise in the drop, as they 


dia 


part of their work to do by a compression 


which tended to move the dies in 


tion, or to force them apart. 


that di 


rece 


They were 


the stock was restrained 


close dies, that is, 
within certain limits sidewise, 
force up the corners 


caused a fin to be produced. 












After 
trimmed off they were dropped. in 


this 


a pal 


> 
\ 
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DETAILS OF BLACKSMITHING.—SEE PAGE 2. 


satisfied that the 


force of the coming explosion will be spent 


in a 


were tolerated. 


forward direction; 


hence no cold shuts 


After the stock was formed in the shape 


shown in Fig. 4, 


another good heat was taken 


on it, and it was dropped in the die, shown in 


Fig. 8. 


is represented, for the 


foree of the blow on 


in ever 


ry 


This die was made in the form which 
purpose of getting the 
it 


direction 





known to 
come out 

As this 
the 
nature of the work, and not for 
of 
taking and ordinary trip-hammer 


new hand has been 


- 


work a month and 


forty dollars in debt. 


was found to occur from 


want intelligence, pains 


skill, this injustice was speedily 


remedied, and measures were 


taken to prevent its recurrence, 


and subsequently gun barrels 
were welded with rolls. 
The remarks upon the re 


fining of iron have been made 


in this place, not only for their 


bearing upon this particular 
case, but for their general 
bearing,and for future reference, 
The breaking down dies 





used in making the piece shown 
at Fig. 4, which struck the first 
blows upon the hot iron, were 








so shaped as not to contine the 
the sides 
expulsion of 


had a b ee 


closely at 


the 


stock too 


prevent 


Slag, and this process 
refining effect upon the iron, | 
The amount of stock in each 
it of the piece was calcu- — 
ted, and its equivalent — size 
is determined — in round 


h ipe. The head required to make it 
ler 14 
imeter and 7 


a cylin 


in diameter, and £" long, the body 1% 


long, and the tang 48° diame 


rand 388" long. The stock descended from 


ie size to another with very round shoulders, 


any squareness or sharp corners would 


ive been productive of cold shuts or plac es 
here one part of the stock shut down over 
have been too 


nother part, while it might 


cold These corners were made so 


to weld. 


on 





except sidewise 


LINK GRINDING 


for the purpose ot viving to 


it the shape and dimensions which would 


allow it 


to enter 


thre 


finishing die. 


deal of dependence was put 


called the 


this form, and especially 


hinge lug at 


tlow 


tl 


come to shape 


ot 


as 


the 


side, 


well 


metal, 
to 
and 


been melted and poured in 


configuration 


of 


the 


faces 


upon 


I 
it 


A 


A good 
What is 
to bring it to 
ring out the 
did, in fact, 


as if the stock had 


part ol the 


was designed in 


finishing 
in 
luge was 


venience 


in order to 
of the work, and this 


Was 


r of | 


dies, which were made to take them 


sidewise. 


The impression for the hinge 


made in the upper die, for the con 


of 


keeping if 


free 


from seale,. 


When the frames lad been dropped in this 


die, and 


ari 


complete. 


iin 


trimmed, 


the 


forging 


Was 


The complement of this breech frame was 


a “cap, 


Which was hinged to. it, 


be opened to allow 












and ( 


‘ould 


the insertion of the car 






on it to allow the tools to make a full cut 
It is rather a difficult matter to drill three 
quarters of a hole ina piece, and the job can 
better be done if suflicient stock is given 


to drill the other quarter. This piece was 


square, into 


blocked out solid from a bar 1 


correct shape, in one impression, in a pair of 


dies. They were struck two blows with a 
heavy drop. Sections of the dies, top and 
bottom, are shown in Fig. 7. The black 


smith who dropped them was able to gaugi 
the stock so close ly that they did not form 
When this was thi 
was completed by re-dropping them 
ata light heat 


much fin trimmed. off, 


forging 


lee 
Link Grinding Machine. 


The cuts shown herewith were made from 


the working drawings of a machine for 

grinding locomotive links and blocks true 

and to the proper radius after hardening. 
After links are planed up true they are 


usually sprung, to some extent, in hardening, 
making it necessary to grind the space and 
When ground by 


way, the space and block are ground to work 


block. hand in the usual 
freely, but the true radius is always. lost, 
With this machine any desired radius can be 


quickly ground true 


It consists of a frame carrying an arm, 
upon which is mounted an emery wheel; this 
armis, by means of the worm and worm 
wheel shown beneath the table, given a 
swinging movement from side to side over a 
movable table or platen, upon which = the 
work is fastened, This swinging motion is 
automatic, as is also the feed by which the 


There 


is a slide in the swinging arm by which it can 


emery Wheel is moved up and down, 


be set at any desired radius, graduations upon 
the slide 


operat ion 


being for facilitating the 


The 


overhead countershaft not shown 


Pros ided 


machine is driven from an 


Ih operation, an annular wheel is first used, 


by which the sides of the link are ground 


true and parallel, and of equal thickness, 
Then the faces of the 


link saddle are ground 


true, and square with the saddle pin. The 
two parts of the link may now be bolted to 
vether, leaving out the end blocks so that the 
center of the grinding wheel can swing past 
the clearance spaces at the ends of the link. 
Then set the slide on the swinging arm by the 


eraduations, so that the center of the @rinder 


spindle will swing in the are of 








<> | a cirele, the radius of which 
Je is equal to that of the link, 
eon The link isthen adjusted on the 
{ fj platen of the machine so that 
a \ AVA we | the center line of its opening (or 
SZ la fo} | = slot) will coincide with the 
(- i \ / center of the grinder spindle, 
\ } \ J 4 after which thi platen should 
= = z| not be moved while finishing 
sane ia : the curved surfaces of the link, 
but all adjusting should be 
done by the swinging arm, the 
———— | { platen remaining stationary 
Wa | ). f | Now, using an emery wheel 
J) | Fy a | ? lightly smaller than the open 
: ( | ne in the dink, one of the 
1 || | | \ curved surfaces may be ground 
| || Ay 4 noting by the eraduations on 
ae } the arm the distance required 
- ; to move the grinder beyond the 
fixed center line to tinish the 
surface Then when. erinding 
the other surface, it should be 
finished at the same distance 
from the other side of the 
; fixed center line thus always 
working equal distances each 
way from the center line of the 
_ opening in the link, 
MACHINI The link block may be 
ground to fit by substantially 
tridge, and when shut formed the breech, the same methods, setting to the same radius 
block. It was supported at the back by the and finishing at equal distances each way 
notch in the frame, and at the front by a from the center line, as already explained, 
ledge on the inside, which reached down a It will be seen that this machine is adapted 
short distance over the front end of the) to perform in a superior manner work which 
frame, <A part of the stock, which had to be has been at best litthe better than drudgery, 
cut away, could have been easily removed in and whi h is usually quite unsatisfactory 
: car ; eit when done, 
the process of forging, but this was one of a The machine is the invention of Byron E, 
great many instances where a piece can be) Parks, of Big Rapids, Mich., and is built by 
finished to better advantage if stock is left) Pedrick & Ayer, Philadelphia, Pa. 





Machine Designing. 


3y Pror. Joun E. Sweet. 


A LECTURE DELIVERED BEFORE THE FRANK 
LIN INSTITUTE, REPRINTED, BY 
COURTESY OF THE Journal of the Franklin 
Institute. 


AND 


[Owing to the length of this lecture, and 
our limited space, we are obliged to divide. it 
into three parts. | 

Ladies and Gentlemen, Members of the In 
stitute: 
oft-quoted comparison, fittingly indicates the 


“Carrying coals to Newcastle,” the 


position I place myself in when attempting 
to address members of this Institute on the 
subject of machine designing. 

e Philadelphia, the birthplace of the 
and nearly all the good work in this, the 


great 


noblest of all industrial arts, needs no help 


or praise at my hands, but I hope her sons 


may be prevailed upon to do in their right 


way what I shall try to do roughly—that is, | 


formulate some rules or establish principles 
by which we, who are not endowed with 
genius, may so gauge our work as to avoid 
doing that which is truly bad. No great 
author was ever made by studying grammar, 
rhetoric, language, history, or by imitating 


Neither 


has there ever been any great poet or artist 


some other author, however great. 
. r ini 2 . ar ‘ , 
produced by training. But there are many 


writers who are not great authors, many 
rhymesters who are not poets, and many paint- 
ers who are not artists; and while training 
will not make great men of them, it will help 
them to avoid doing that which is absolutely 
bad ; and be 


designing ? among 


so may it not with machine 


If there are 
a genius for it, what I shall have 


you some 
who have 
to say will do you no good, for genius necds 


no rules, no laws, no help, no training, and 


| bevel 
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sider those of such magnitude as to render it | rather than as he ought to think, how shall I 


absolutely necessary to erect them—not rest | distribute the iron so that it will do the most 


them—on masonry, is due consideration al- 
ways taken to arrange an unequal foundation 
to support the unequal loads ?—and they can- 
When 
one has the good fortune to have a machine 


not be expected to remain true if not. 


to design of such extent that the masonry be- 
comes the main part of it, what part of the 
Is the 
masonry part of it always satisfactory, and is 


glory does he give to the mason ? 


not this resorting to the mason for a frame 


good ? 

In illustration of this peculiar way of do- 
ing things, which is not wholly contined to 
machine designers, I should like to relate a 
story, and as I had to carry the large end of 
the joke, it may do for me to tell it. 

While occupying a prominent position, and 
yet compelled to carry my dinner, my wife 
thought the common dinner pail, with which 
youare probably familiar (by sight, of course), 


| distorted still. 


rather than a support adopted on smaller ma- | was not quite the thing fora professor (even by | 


chines than is necessary? Is it necessary 


brevet) to be seen carrying through the streets. 


even in a planing machine of forty feet length | So she interviewed the tinsmith to see if he | 


of bed and a thirty-foot table ? Could not 
the bed be cast in three pieces—the center a 
rectangular box 5, or 6, or 7 feet square, 20 | 
feet long, with internal end flanges, ways | 
planed on its upper surface, and ends squared 
off—a monster perhaps, but if our civil en- | 
vineers wanted such a casting for a bridge | 
Add to this central section two | 
the length, and 
the whole down through the floor where your | 
masonry would have been, and rest the whole | 


they'd get it. 


pieces of half set | 


on two cross walls, and you would have a| 
structure that, if once made true, would re- | 
main so, regardless of external influences. | 

Cost ” 


Yes; and so do Frodsham watches | 
—more be | 


“Waterbury.” — It | 
claimed, in fact, T have seen lathes resting on 


than may 


isix and eight feet, engines on ten, and a} 


the sooner you let what I have to say pass | 


from your minds, the better. Rules only 


hamper the man of genius, but for us who, | 


either from choice or necessity, work away at 
machine designing without the gift, cannot 


machine 


some simple ruling facts be determined and | 


rules formulated or principles laid down, by 
which we can determine what is really good, 
and what bad ? 
and one of the first things in the construction 


One of the most important 


of a building is the foundation, and the laws 
which govern its construction can be stated 


Do they re- | 


Sometimes they do, and meer | 


Is the principle right ?| 
Not when it can be avoided ; and when it | 


planing machine on a dozen. 
main true ? 
times they do not, 


cannot be avoided, the true principle of foun- | 
dation building should be employed. * * * 


A strange example of depending on the stone 
foundation for not simply support, but to re- | 
the 
used for beveling the edges of boiler plate. 


sist strain, may be found in machines | 
Not so particularly strange that the first one | 
like 


because 


might have, Topsy, ‘‘ growed,” but 


strange, each builder copies the | 


original. You will remember it, a complete | 
foundation, to | 


straighten and hold a plate, and another com 


set upon a= stone 


and | 


plete machine set down by the side of it 


| bolted to the same stone to plane off the | 


ina breath, and ought to be understood by | 


everyone. Assuming the ground upon which 
a building is to be built to be of uniform 
density, the width of the foundation should 
be in proportion to the load, the foundation 
should taper equally on each side, and the 
center of the foundation should be under the 
center of pressure. In other words, it is as 
fatal to success to have too much foundation 
under the light load 
heavy one. 


as too little under a 

Cannot we analyze causes and effects, cost 
and requirements, so as to formulate some 
simple laws similar to the above, by which 
we shall be able to determine what is a good 
and what a bad arrangement of machinery, 
foundation, framing or supports? A 
of 
true, 


Vast 
amount work is expended to make ma 
the 
majority of them, are expected to produce 
true Then, if 
this be admitted, cannot the following law be 


chines and machines, or a large 


work of some kind in turn. 
established—that every machine should be so 
that 


remain, regardless of 


and constructed when 
it will 


wear and all external influences to which it is 


designed once 


made true 


so 
liable to be subjected. One tool-maker says 


that is right, and another that it cannot be 


done. 


No matter whether it can or cannot, 
is it not the thing wanted, and if so, is it not 
an object worth striving for? = One tool- 


maker says that all machine tools, engines 
and machinery should set solid 
Should they ? 


always, for in substantial Philadelphia some 


on stone 


foundations. They do not 
builders 
stand upon second floors, or, perhaps, higher 


machine tools used by machine 


up; and of these machine tools none, or few 
at least, except these mounted upon a single 
pedestal, are free from detrimental torsion 
where the floor upon which they rest is dis 


But to first con 


torted by unequal loading. 





fedge ; a lot of wasted material and a lot of | 


wasted genius, it always seems to me. Going | 
around Robin Hood’s barn is the old compar- | 
ison. Why not hook the tool carriage on the | 
side of the clamping structure, and thus dis- | 
pense with one of the frames altogether ? 
Many of the modern builders of what 

Chordal the Hyphen Corliss Engine | 
claim to have made a great advance by put- 


calls 


ting a post under the center of the frame, but 
that the frame 
would be likely to go down or the stonework 
What I 


would 


whether in acknowledgment 
never make out. 
be that the 
come up and take the frame with it. 


come up T could 


should fear would stone 


Every 


brick mason knows better than to bed mortar | 
sill ; and this | 


under the center of a window 
putting a prop under the center of an engine- 
They say Mr. 
Corliss would have done the same thine if he 
had thought of it. I do If 


Mr. Corliss had found his frames too weak, 


girder seems a parallel case, 


not believe it. 


he would soon have found a way to make 
them stronger, 

John Richards, once a resident of this city, 
and likely the best designer of wood-working 
machinery this country, if not the world, | 
ever saw, pointed out in some of his letters 
the true form for constructing machine fram- 
ing, and in a way that it had never been 
forced on my mind before, As dozens, yes, 
hundreds, of new designs have been brought 
out by machine tool-makers and engine build 
ol 


me, without any one else, so far as I know, 


ers since John Richards made a convert 
having applied the principle in its broadest 
sense, | hope to present the case to you ina 
material form, in the hope that it may be 
more thoroughly appreciated, 

The usual form of lathe and planer beds 
or frames is two side plates and a lot of cross 
girts ; their duty is to guide the carriages or 
tables in straight lines and carry loads resist 
ing bending and torsional strains. If a de 
to lathe frame 
stronger than the other fellow’s, he thinks, if 


signer desires make his 


he thinks at all, that he will put in more iron, 


could not get up something a little more tony 


than the regulation fifty-cent sort. Oh, yes, 


he could do that very nicely. How much 
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they ever will be; and while this is a fac 
it must also remain a fact that they shoul: yp 
built 


one, 


so as to do their best on an unst.})J¢ 
Any one of the thousand iron pla 

machines of the country, if put in good ¢; 
dition and set up on the ordinary wood floors. 
may be made to plane work winding in « 1 
direction by shifting a moving load of a fey 
hundred pounds on the floor from one Corner 
of the machine to the other, and the way-~ of 
the ordinary turning lathe may be more e:.j]y 
Machine-tool builders do yo 
believe this simply because they have jot 
tried it. That is, I suppose this must be so, 
for the proof is so positive, and the remed 
simple, that it does not seem possible | \ 


can know the fact and overlook it. The: 


|edy in the case of the planer is to rest 


would the best one he could make cost ? | 


Well, if she could stand the racket he could 
make one worth a dollar. She thought sh 
could, and the pail was ordered, and made and 
delivered with pride. Perhaffs you can guess 
the result. A fae-simile of the original, only 
twice the size. 

Now, this is a very fair illustration of the 
fallacy of making things stronger by simply 
adding iron. To illustrate what I think a 
much better way, I have had made these 
crude models (see Fig 1), for the full force of 
which, as I I am indebted to 
John Richards ; and I here add that 
the mechanic who has never learned anything 


said before, 
would 


from John Richards is either a very good or 
very poor one, or bas never read what John 
Richards has written or heard what he has 
had to say. 


= 


= 


Cc 


o_ || 


a 























Fig. 1. 
Three models, as shown in Fig. 1, were ex- 
hibited ; all were of the same general dimen- 
sions and containing the same amount of ma- 
terial. 
proved to be fifty per cent. stiffer in a vertical 


The one made on the box principle ¢, 


direction than either a or 6, from twenty to 


| tifty times stiffer sidewise, and thirteen times 


more rigid against torsion than either of the 
others. 

However strong a frame may be, its own 
weight, and the weight of the work upon it, 
tends to spring it unless evenly distributed, 
and to twist it unless evenly proportioned. 
For all small machines the single post ob 

but 
half dozen times their own 


viates all trouble, for machine tools of 


from twice to a 


length the single post is not available. Four 
legs are used for machines up to ten feet or 
and above that legs various and then solid 
If the 


upon solid masonry, and leveled perfectly 


SO, 


masonry. four legs are always set 


when set, no question could be raised against 
the be this : 
Ought they not to be set nearly one-fourth 


usual arrangement, unless it 
the way from the end of the bed ? 
Will the bed of 


an iron planing machine twelve feet in length 


put it in another form : not 
be equally as well supported by four legs if 
each pair is set three feet from the ends—that 
is, Six feet apart—as by six legs, two pair at 





structure on the two housings at the rear eid 
and on a pair of Jegs about one-fourth of 


| way back from the frout, pivoted to the }vod 


ona single bolt as near the top as possibl 

A similar arrangement applies to the lat |, 
and machine tools of that character—that js, 
machines of considerable length in propor- 
tion to their width, and with beds made su/| 
ciently strong within themselves to resist al 


bending and torsional strains, fill the requ 
ments so far as all except wear is concern 
that is, if the frames are once made true t! 
will remain so regardless of all external 
fluence that can be reasonably anticipated. 


men 


Among wood-working machines there sre 
many that cannot be built on the single rect 
angular box plan—rested on three points of 
support. Fortunately the requirements sre 
not such as demand absolute straight and flat 
work, because, in part from the fact that the 
material dealt with will not remain straiglt 
and flat even if once made so; and in the ce- 


sign of wood-working machinery it is of 


| more importance to so design that one svc 
| tion or element shall remain true within itself 





Or, to | 


the ends and one in the center, and the pairs | 


six feet apart ? There being six feet of un 


supported bed in either case, with 
vantage in favor of the four over the six, set 
tling of the foundation would not the 
bed. 


It is not likely that one-half of the four 


bend 


legged machine tools used in this country are 


resting upon stable foundations, nor that 


than that the various elements should remain 
true with one another. 


The lathe, the planing machine, the dri] 
ing machine, and many other of the now 
standard machine tools will never be super 
seded, and will for a long time to come re 
main subjects of alteration and attempted 
improvement in every detail. The 
stock of a lathe—the back gear in particular 


head 


—is about as hard a thing to improve as tli 
link motion of a locomotive. ‘ 

Some arrangement by which a single mo- 
tion would change from fast to slow, and a 
the pulleys, 
which are intended to keep the belt out of 
the gear, but never do, might be improve 


substitute for the flanges on 


If the flanges were cast on the head 
stock itself, and stand still, rather than on thi 
pulley, where they keep turning, the belt 


ments. 


would keep out from between the gear fora 


| certainty. One motion should fasten a foot 


stock, and as secure as it is possible to secure 
motion free it so it could be 
to of the bed. The 
reason any lathe takes more than a single mo 


it, and a single 


moved from end end 
tion is because of elasticity in the parts, iim 
perfection in the planing, and from = another 
Cause infinitely greater than the others, the 


|} swinging of the hold-down bolts. 


| 


| long, and 
this ad- | 
| same piece will be 


Should not the propelling powers of a lathe 


|slide be as near the point of greatest resist 


f 


ance as possible, as is the case in a Seller 
lathe, and the guiding ways as close to tli 


greatest resistance and propelling power 


possible, and all other necessary guiding su! 
faces made to run as free as possible ? 
| 
A common expression to be found among 


the descriptions of new lathes is the one tha 
says ‘‘ the carriage has a long bearing on t! 
ways.” Long is a relative word, and_ tli 
only place I have seen any long slides among 
the lathes the 
ments, 
But if 
a long one they will need something li 
of it. It 
needs only that the guiding side should 
that 


in market is in the adverti 


any one has the courage to mak 


side material to make a success 


must be as rigid as possil 
—nothing short of casting the apron in tl 


strong enough, becat 


with a long, elastic guide heavy work will 
spring it down and wear it away at the c 


ter, and then with light work it will rid 


the ends with a chattering cut asa co! 


quence, 
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Modern Locomotive Construction. 


By J. G. A. MEYER. 
SIXTY-THIRD PAPER. 


Counterbalance, continued. 
Figs. 888 and 389 represent the form of one 
of the cast-iron segments of a counterbalance 
ned to be bolted between the spokes. 
As will be seen, this segment is made in two 
pieces, A and B. The piece A is placed in 
uter face of the driving wheel, and Bin 
the inner face of the wheel. They are held 
her and clamped to the wheel by the 


tor 

three bolts ¢, ¢, cy. In large wheels these 
bolts are ~ of an inch diameter; in small 
wheels 2 inch diameter. Since the space 
through which the counterbalance has to 


move is nearly always limited, the bolt heads 
are generally made conical and countersunk 
the outer piece A ; in the inner piece B, 
por The 
strips g, g, are simply chipping strips, so 
that 
the 


int 
kets f are cast to receive the ‘nuts. 


the weights can be snugly fitted between 
spokes and rim. 

The thickness of the outer piece A depends 
upon the available space through which—in 
connection with the axle—it can revolve. In 
some cases, the thickness of the same piece 
depends upon the amount of weight required. 
The inner piece B is usually kept even with 
the spokes. The length d e also depends upon 
the amount of weight required, and varies 
from about one-half to three-quarters of the 
between the and hub of the 


distance rim 


wheel. These segments should never fill the 
whole space from rim to hub, because, if 
these spaces are closed by the segments, it 


will, when the wheels are in certain position, 
be very difficult to oil the axle journals. 

In calculating the weight of the counter 
balance it is always best to establish tirst the 
length de of the segment, and then find its 
thickness. 

Practical Example.—Iit is required to find 
the dimensions of the segments of a counter- 
balance for an eight-wheeled locomotive— 
that is, an engine having four driving wheels 
and a four-wheeled truck, such as is shown 
in Fig. 1. 


stroke, 24 


Cylinders, 18 inches in diameter ; 


inches ; weight of crosshead, 154 


pounds; piston and rod, complete, 306 
pounds ; main rod, 280 pounds ; side rod, 
240 pounds; crank-pin, 60 pounds. = The 


form of wheel is shown in Fig. 390. 

Not only the revolving parts, but also the 
reciprocating parts of a locomotive will have 
a disturbing influence on the smooth forward 
To ob 


tain a steady motion the weight of all the 


and backward motion of the engine. 


parts which produce a disturbing influence 


must be counterbalanced. Engineers agree 
that the sum of the weights of all the re- 
volving parts must be counterbalaneed ; but 
as tothe amount of weight of the recipro 
cating parts, which ought to be counterbal 
A few 


believe that only two-thirds of the weight of 


anced, engineers are not unanimous. 


the reciprocating parts should be counterbal 
anced, Our practice has been to counterbal 
ance the sum of the weights of all the recip 
rocating parts, and we believe it is safe to say 
that this is the practice of the majority of 
engineers, and will give the best results ; we 
Will follow this practice in the example un 
der consideration, 


In determining the dimensions of the 
counterbalance we need to contine our atten 
tion to only one side of the engine, and con 
sequently in our calculation we have to deal 
With only two driving wheels through which 
the counterbalace must be distributed.* Each 
Wheel should have enough weight to counter 
Dalance one-half of the weight of the recip 
rocating parts, in addition to the total weight 


of the parts which revolve with the wheel. 


Hence our first step will be to separate the 


Weights of the revolving and the reciprocat 
ing parts. 


Che parts, and their weights, which revolve 


h the main driving wheel, are : 


WOR RNIN ea sere c's acaca ale a'aienacava 60 Ibs. 


Veight of crank referred to pin, 180 
One-half side rod ............. 120 
One-half main rod ............ 140 


otal weight of the revolving 


DNS cinioncens c4d00kekeens “500 
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The parts, and their weights, which revolve 
with the rear driving wheel are : 


RRR RS LEN) sara o's eibrasw sig si wiawlors 60 Ibs. 
Weight of crank referred to pin. 180 
WHe-Halt OL SIGE TOU, 6.6.65 5.0.0608 120 


Total weight of revolving parts. 360 

By the term weight of the crank referred to 
the crank-pin is meant that weight which, when 
applied to the crank-pin, will have the same 
effect in tending to turn the axle as the whole 
of the weight of the crank applied to the 
center of gravity of the crank, as explained 


Did | P 
{ 


d 
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Fig. 
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CYOSSNEAG, DID, ClC. «6.565550 154 Ibs. 
og RC (0 oo: i 306 
One-half of mainrod.......... 140 
Total weight of reciprocating 

EEE lite <. 6 Mersierpee. a ettwixts Cees ales 600 


One-half of this weight must be counter 
balanced in the main wheel, the other half in 
the rear the total 


weight to be counterbalanced in the main 


wheel. Consequently, 

driving wheel will be 
500 + 800 = 800 pounds ; 

and the weight to be counterbalanced in the 

rear driving wheel will be 


360 + 300 = 660 pounds. 
We will first determine the di 
g mensions of the segments com 


posing the counterbalance in the 
this 
wheel we have to counterbalance 


main driving wheel. In 


J 00 pounds applied to the crank- 





B : : : 

: pin, and since the distance be 

tween the center of crank-pin 

and center of axle is twelve 

™ inches, the moment of the force 
389 


produced by the 800 pounds is 
800 « 12 9,600, 
(See 59th paper.) 

Our next step will be to estab 
lish the number of segments in 
the 
length 


counterbalance, and also the 
No 
rules for determining the number 

their 
An experienced 


de of each. regular 


of segments, and lengths, 
can be given, 
engineer will readily see that four 
segments A, B, Dand # (Fig. 
A small 


segments would 


390), will be necessary. 
er number of 
make their thicknesses too great 
for the available space through 
which they have to move. Hence 
that 


be used, 


we will decide four 


seg 
that 


the length d¢ of each one is to 


ments are to and 


be twelve inches. 





Fig. 390 


To find 
the crank referred to the crank-pin, we 


in fifty-ninth paper. the weight of 
must 
first find the center of gravity of the crank 
and then 


Of course, 


by the method shown in Fig. 377, 
compute the weight by Rule 40, 

of the crank is 
When the thick 
method 


in this case, the thickness 
supposed to be uniform, 
ness is not uniform another is often 
adopted, which will be explained at the end 
of this paper. 

weights, 


Reciprocating parts, and their 


are ; 
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182 inches, must be equal to the moment of 
the force produced by weight applied to 
the crank-pin, namely 9,€00 (previously de- 
termined), we can find the total weight of the 


four segments by Rule 41. Hence we have 


800 x12 9,600 

18.75 18.79 ~12 pounds. 

Since. the weight of a cubic inch of cast- 
iron is .26 of a pound, the total number of 
cubic inches inthe four segments will be, 
according to Rule 42, 

512 


96 


aD 


1,969 cubic inches. 


Assuming that in Fig. 390 the area of f g 


hk ¢ of one segment is 80 square inches, then 
the area of the four segments will be 
80x 4=320 square inches. 

And lastly the thickness of the counter 
balance, or, which amounts to the same thing, 
the thickness of each segment, will be, ac- 
cording to Rule 48, 

Es nr 
6.15-+-inches. 
3820 


The dimensions of the segments for the 
rear driving wheel are found in a manner 
precisely similar to the foregoing, that is, we 
first establish the length de of the segments, 
and then find the thickness. We will make 
the without explanatory re- 
marks. 

Let us decide that the length de of each one 
rear driving 


ealculations 


of the four segments in the 
wheel is to be 12 inches, that is, equal to the 
length of segments in the main driving 
wheel, 

Under these conditions the common center 
of gravity G will be 18} inches from the 
center a of the axle, the same as in the main 

| driving wheel. Now remembering that the 
total weight applied to the crank-pin in this 
wheel, and which must be counterbalanced, 
is 660 pounds, we have, 

{A » 
tah 422.4 pounds, 
total number of 


four 


the 
the 


which is 
pounds in segments. 
Again, 
422.4 
, 1,624 cubic inches 
26 
in the four segments, and lastly, 
1,624 
820 
which is 


5 inches, 


the thickness of each 


segment in the rear driving 
wheel, 
It must be remarked here, 


that when the center of gravity 
C of one of the segments is to be 
found by the method shown in 
Fig. 878, the templet must be cut 
somewhat smaller than the face f 
gh? of the segment (Fig. 890) to 
for the 
the 


metal 
for the 
spokes and rim, The reduction 
in the of templet should 
the length de, 
bringing the are f 7 closer to the 


allow amount of 


cut out of segment 
size 
be made in 
are gh; the reduction should be 
made at the end f'7¢, none at gh, 
because the end gh has not to 
of the 
consequently there is not any 
this end. A 
should 


fit any part wheel, and 


metal cut out at 


small reduction also be 
made in the width, bringing the 
two sides Ig and # 7 closer to 
The 


tion is generally 


gether. amount of reduce 


governed — by 
good judgment, rather than by 
calculation, as the latter method 
is tedious and involves consider 
able labor, Any slight inaccuracy 


which may result can easily be 


We now find the center of gravity C of; corrected by finding the center of gravity of 


one of 


the segments ina manner as shown in | the pattern of the segment when made, which 


Fie. 374 or B78. and then find the common | willenable us to correct any small error in the 


center of gravity G@ of the four segments by | 


Ae eg 
weight of the counterbalance by readjusting 


the method shown in Fig. 383 and explained | the common center of gravity @ of all the 


in the 62d paper. Measuring the distance be 


tween the common center of gravity @ and the 
be | 


ceater a of the axle, Fig. 390, we tind it to 


18% inches. 


produced by the weight of the foursegments 


Now, since the moment of force | templet 


|seements, and make such slight changes in 
the pattern us may be deemed necessary. In 
the 


will be so small that for practical 


| many cases the required reduction of 


| purposes we may cut the templet to conform 


that is, the product obtained by multiplying | to the surface fg 4 ¢ without making any 
The same remarks also apply to 


the total weight of the four segments by the | reduction, 
| 
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374. 
It must also be noticed that 


shown in Fig. 


the weight of 


the counterbalance, found in the manner 


we have done, will be slightly—very slightly 
too heavy, for the following reason : 

If the 
crank-pin hub, and if the workmanship is 
itself 
In putting in 


wheel center is made without the 


absolutely perfect, the wheel center 


will be perfectly balanced. 


the crank-pin hub, a portion “of the spokes 


must be cut out, and for this amount of 


metal thus cut out, no allowance has been 


made, and consequently the counterbalance is 
the the 
out of 


not only sufficient for weight of 


crank, but also for the amount / cut 
the spokes, and therefore the counterbalance 
is slightly too heavy, but by an amount 
barely appreciable. 

Again, engineers and draftsmen often find 
it difficult 


of the center of gravity 


to determine the exact location 


of the crank, and 
therefore, instead of finding the weight of the 
referred to the 


crank crank-pin, content 


themselves, by finding the weight of the 
crank-pin hub, that is, the weight of the 
metal around the crank-pin as indicated by 
the shaded portion in Fig. 891, and then 


adding this weight of the hub to the revoly 
ing parts to be counterbalaneed, in place of 
the weight of the crank referred to the crank- 
pin ; by this method the necessity of finding 
the center of gravity of the crank is avoided, 
weight of the 
crank-pin hub to the revolving parts, which 


This method of adding the 


must be counterbalanced, saves considerable 
labor in all cases, and is usually adopted 
when the crank is not of uniform thickness, 
ie sas 

Shop Notes. 

By JARNO. 
NO. 7. 
ACCURATE LEVELS. 

The body, or frame, of the level, Fig. 1, 
can be of cast-iron. The vial can be obtained 
from a maker of engineer’s levels. There are 
two threaded holes in the upper part of the 
frame. Through are put the 
screws that hold 
are nuts that clamp the lugs at 


these holes 


the vial. Upon the screws 
the ends of 
the vial; by these nuts it can also be ad 
justed. 

Vials of various degrees of accuracy are 
advertised. It is asserted that the most accu 
rate ones will indicate a variation of one sec 
ond of are. This is less than .0002 inch in 
three feet, or less than one five-thousandths of 
aninch in thirty-six inches. [think a vial that 
willshow when anything is out of level .001 
inch in thirty-six inches, is accurate enough 
If the level is 
taken to adjust any 


for machine shop purposes, 
the 
thing by it is not paid for by the accuracy 


too sensitive, time 
that is obtained. 

At the works of Messrs. Bement & Miles, 
in Philadelphia, Mr. Frank Bement kindly 
showed me several levels made upon the same 
principle as Fig. 1. One of these 
2 and the vial was attached 


levels had 
a frame like Fig. 
upon the upper side of the frame, and not in 
the middle, as in Fig. 1.) Th 
of steel, hardened, eround 
Through it were made the large holes, so that 


frame Was 


and straight 
it should not be too heavy. These holes were 
of such diameter and at such a distance apart 
that the stock upon either side of any hole 


was of the same thickness as the stock 


upon 
the opposite side of the hole. This is to 
prevent the frame from crooking by unequal 
expansion from heat 
It isa sign of progress when the retinement 
of an engineer's level is brought into a ma 
chine shop. I think that, sometime, these ley 
els will be made for the market. 
oe 
Next Meeting of the Mechanical 
Engineers. 


Secretary Hutton has issued a circular to 
the members, relating to the Nashville meet 
ing of the American Society of Mechanical 
will convene at 
May 8, at 


Friday 


Engincers,. The society 
Nashville, Tenn., on Tuesday, 
8 o'clock Pp. M., and will adjourn on 
of the 


secretary 8 


The headquarters and 
the Maxwell 


same week, 


oflice will be ual 





the method of finding the center of gravity 


AMERICAN 


House. Special railroad rates have been ob- 


tained. A large number of papers will be 
presented at this meeting, and the list of top- 
ical questions is large. 
ae 
Design, Construction, Repairs and Man- 
agement of Marine Steam Engines and 
Boilers. 


By W. H. Horrman. 


FOURTH PAPER, 

Perhaps I should have said in my first 
paper that I generally calculate the journal 
gauge figures, as this can be 


pressure from 


made constant, while we are not, always 
certain of the amount of actual absolute 
pressure if we calculate the low pressure 


For instance, our absolute pressure 
174% but undue condenser 


pressure may reduce this pressure, in varying 


cylinder. 
should be Ibs., 
amounts, Owing to improper design, con- 
struction or management. In these calcula- 
tions as to the initial pressure on the piston, 
I have deducted nothing for back pressure 
between the cylinders. The engine that we 
are proportioning has, we will say, a high 
pressure piston containing 5380 square inches. 
As we have said before, our gauge pressure is 
160 Ibs., 
In practice we shall have an initial back 


175 lbs. absolute. 


pressure of about 70 Ibs., leaving us an 
effective initial pressure of 105 Ibs. to 110 
Ibs. per square inch, It will be seen that 


these conditions greatly relieve the stress and 
wear, on each of the journals, and leave us a 
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tures that causes excessive cylinder conden- 
the of power in a steam 
engine, and if those who formerly contended 
that they could obtain the same economy 
with fourteen to twenty expansions in a 
simple single cylinder engine had begun 
their figures at the condenser, I think they 
their mistake. 
idea was to 


sation, chief loss 


would have discovered 
That is the Their 
admit steam at 175 Ibs. absolute pressure, and 


soon 
cold end. 
discharge it at four lbs. absolute, in one 
cylinder. Their initial temperature would be 
370°, and their releasing temperature, actual 
153°, a variation of 217°. 
All that 
economy in view, make a condenser of the 
low pressure cylinder, but we must aim to 


this teaches us we cannot, with 


keep up its temperature, and thereby bring 
the cylinder condensation here to a minimum 
line, 
best results are obtained on what would ap- 


Consequently it is not strange that the 


pear to bea high mean effective pressure in 
the low pressure cylinder, or coming down 
to actual figures, to a pressure of 13 to 17 
Ibs. In our example we 
will base our calculation on a mean effective 


per square inch. 
pressure in the low pressure cylinder, of 14 
Ibs., and never less. I am aware that these 
figures are twenty-five per cent. higher than 
the old established practice, and I am also 
aware that with this practice this cylinder 
of the work. They 
figured on 11 Ibs., and actually got eight Ibs. 
The new pressure compels this cylinder to 
take its full of the the 
calculated and actual mean effective pressures 


rarely did its share 


measure load, as 


will agree very closely. 
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Fig. # 


ACCURATE 


large margin of bearing surface, even after 
adding the weight of the shaft, and the re- 
ciprocating parts resting on the shaft bear- 


ings, as this pressure relief follows on 
through all the crank bearings 
No other design or method of steam and 


pressure distribution can equal the modern 
triple expansion engine, and by this system 
enormous pressures can be carried without 
overheating the pins and journals, or pro- 
ducing extra torsion on the main shafts, 

In former papers I have stated that prac 
tice is somewhat removed from theory, in the 
heat in a condensing or 
Theory the 
terminal pressure in this cylinder shall not be 


action of steam = or 


low pressure cylinder, says 
much above four lbs. absolute; practice shows 
most economical absolute termi 
lbs., 
Ib. back pressure in the condenser. 
that the should 
but practice teaches us that from 24 


inches 


us that the 


nal is about eight with usually a two 


Theory 


also vacuum be 284 


Says 
ing hes, 
to 26 will give us the best results. 
Again, theory says, keep the hot well at 100°, 
this 


how 


and again practice leads us to raise 


temperature to at least 120°, and 126° is 
common practice. 

The economy in the low pressure cylinder 
is largely due to keeping its walls as hot as 
possible. 
the 
pressure of 24 Ibs., and a temperature of 
237°. 
Ibs. absolute, and our temperature has fallen 
to 183 Had the 
been a four Ibs. absolute, the temperature 
would 153 
It is the great fluctuation of cylinder tempera 


Supposing the entering steam to 


low pressure cylinder Irs an absolute 


We then release the steam at eight 


, a Variation of 54°, release 


have been a variation of 84°, 


’ 


LEVELS. 

When the triple expansion engine first 
came into use the designers started with a 
low pressure cylinder of the same diameter 
as that of a two cylinder compound of the 
same Since that time practice has 
taught this diameter ad 
vantageously reduced. If the idle expansion 
is looked after in a compound engine, we 


power. 


us that can be 


have at once a large margin of heat to work 


on, and in this one item we have one of the 
chief causes of the great success of the well- 


The old 


two cylinder compound engine had one heat 


designed triple expansion engine. 


trap; the triple expansion engine has two. 
We develop, or should develop, two-thirds 
of our total power in two cylinders entirely 
the 
The fluctuation of temperature 


separated from condenser or cooling 
apparatus, 
in the high pressure cylinder is from 870° to 
about 314°,or a variation of 56°, and in the 
intermediate cylinder our variation will be 
So it will be 


of a little over 


from 55° to 68° or thereabouts. 
that 


we 


with a variation 


have produced two-thirds of our 


seen 
110°, 
energy. 

In the low pressure cylinder the fluctuation 
in the steam temperature will be from 54° to 
60 
the amount due to the application of the 


instead of 217°, the latter variation being 
single simple condensing cylinder, working 
with the same initial absolute steam pressure, 
and cutting off short enough for a terminal 
pressure of four Ibs. 

Using the gauge or boiler pressure to cal 
culate bearing or journal pressure, we have a 
that 
condensing engines alike. 


for condensing and non 
In the case of the 
have the actual 


rule answers 


non-condensing engine we 
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pressure on the pins and journals, supposi 
that we reach the line of the atmosphere 
with our exhaust, and deducting no back 
the the compound 
engine, double or triple, we are favored }y 
our initial and terminal back pressures, hn 
all pistons. With the plain single cylinder 
condensing engine, exhausting to within two 


pressure, In case of 


or three lbs, of the absolute line, we incr: 
our journal pressure slightly, but our factor 
of 400 Ibs. per square inch allows us a libers] 
margin against the liability of undue hx 

I think it quite probable that most of | 
practical marine engineers fully understa: 
that high initial steam means economy, and 
also think that the reading, thoughtful m 
these very useful of | 
fraternity are thoroughly aware that 1) 
results in the triple expansio: 
engine trials cannot possibly be reached | 


among members 


obtained 


any other system having a fewer number 0} 
cylinders. These engineers also know tha 
the addition of 20 lbs. to the gauge pressur 
(180 Ibs. or 195 Ibs. absolute) and an extra stean 
cylinder giving us a quadruple system, ha 
made a decided saving over the triple system 
There have been many experiments mad 
with the quadruple engine during the yea 
1887, and up to date, that have 
astonishing results in the way of 
fuel, and there are parties here, and abroad 
who are willing to guarantee a practical 
working duty of 14 lbs. of coal per hors: 
power per hour, developing 500 horse power 
and upwards. 
possibility five years ago, and ten or twelv: 
years ago, long after the general adoption of 
the compound (two cylinder) system by 
most of the European lines we found plenty 
of builders and engineers here, who, in 
emphatic terms, pronounced the whole com 
pound system a humbug. There has been a 
large quantity of ‘‘crow” eaten since then 
Those unfriendly to the advancement of th: 
expansive system raised the question of re- 
pairs. They said: ‘‘If there should, by 
‘hook or by crook,’ be a little saving, 
(‘purely accidental, you know’), this little 
saving will be instantly wiped out by the 
enormous repairs made necessary by the us: 
of the extra cylinders. As a matter of fact, 
the repairs on a well-designed and well-built 
triple expansion engine are much less in 
twelve months running, than they were for 
merly onsingle cylinder condensing engines of 
the same power. A three cylinder, three crank 
engine rarely breaks a crank shaft, and if 
fairly well fitted up will never heat the main 
boxes to a By this 
design the piston area can be reduced in 
proportion to the saving or trapping of thi 
heat. 

Having three cranks placed at 120°, th 
revolutions can be increased, giving high 
piston speed, as the strokes can be long. 
owing to the equipoise of the reciprocating 
The the line of 
shafting is greatly reduced, and the high 
speed imparted to the shaft enables us to 
reduce its diameter, 


show! 
economy of 


This was considered an im 


troublesome degree. 


parts, torsion on whole 


and consequently its 
weight. 

In the construction of the modern tripk 
expansion prominent builders 


make the piston rods, crossheads, connecting 


engine, the 


rods, and a large portion of the valve gear 
for each cylinder, exactly the same in every 
particular, thus introducing the interchange 
able system in all the main parts of trans 
mission. The high pressure piston .rod_ is 
made a little larger than the usual requirement 
by formula, and by so doing, it is brought to 
a size suitable to the diameter of the low 
pressure piston, considering the general ap 
pearance, though this is by no means neces 
sary for the sake of tensile or compressivi 
strength. 

In proportioning the details of our engine 
we shall follow the interchangeable plan it 
every possible way, for several reasons 
First, for convenience in case of breakage : 
next, additional strength; and last, on account 
of the great simplicity in design and cheap 
All improve 
ments have been brought about by the intro 


ness of construction. these 
duction and successful development of th 
Afte 
years and years of steam engine building it 


high grade expansive marine engine. 


was left for the marine engine designers t 
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produce a steam motor that would develop 
in indicated horse-power with less than 14 
ibs. of coal per hour. The stationary engine 
builders were for years trying to ‘‘ get there”’ 
with automatic cut-offs, ete., but the marine 
man slipped in the third cylinder, and sailed 
off with the prize, and if the signs of times | 


are correct this ‘‘ sailor man” is liable to 
keep it for some time. 
————_-- 


LETTERS FROM PRACTICAL MEN. 


| kind of work. 


AMERICAN 


out full sets of any one piece. So Smith was 
mad. He said he had tried nearly every 
foundry in town to get good work promptly, 
and every time he was in a hurry something 
He had 


lost money and very likely one of his best 


of this sort was sure to happen. 
customers. Now he is obliged to go back to 
Snap’s after all and wait till his turn comes, 
for Snap’s foundry makes a specialty of his 
The fact is, Smith has found 
that a foundry fitted up for heavy castings is 


| not suited to his class of work. 


Gascon’s Planer. 
Kditor American Machinist : 

‘‘ Jarno,” in ‘‘ Shop Notes, No. 5,” tells us 

little about Gascon’s experience with a 
planer out of level. I fail to see any need 
for a planer to be absolutely or even ap- 
proximately level. Had Gascon’s planer 
man used a surface gauge, as he should have 
done in setting the machine beds, the shaft 
holes would have come nearer the center of 
A solid foundation 
isa grand thing for a planer ; but few, how- 
ever, get one. 

Sometimes a planer plate becomes ‘‘pened”’ 
in the middle of its length, and then for long 
work a surface gauge is not reliable unless it 
be used from the crosshead instead of from 
the platen. I hope Gascon pays as much at- 
tention to having the crosshead elevating 
screws of the same pitch as he does to having 
a good foundation. 


the bosses than they did. 


F. L. JOHNSON. 


Softening Cast-Iron—Milling vs. 
Planing. 


Editor American Machinist : 

Much has been said lately about hardening 
cast-iron, During the years of my experience 
I have never had any occasion to harden cast- 
iron, but have frequently wanted to soften it. 
If any of your readers or writers have a 
zood, easy and reliable method of softening 
cast-iron which is too hard to drill or turn, no 
doubt many other readers would like to 
know of it. I have seen many methods tried, 
but what is wanted is one that is easy and 
reliable. 

In the controversy on ‘' Milling vs. Plan- 
ing” it should not be overlooked that the 
width of the work is an important factor. 
Under three inches in width I have no doubt 
that the planer or shaper is much the quicker. 
Having some gibs and keys to finish, I first 
took a cut over them in the shaper, two at a 
time. <A milling cut took twice as long, and 
the shaper could have taken twice the length 
of stroke at a revolution and not cut too fast 
—which would have been equivalent to four 
times the surface the milling machine would 
do at that width—under three inches. 

As far as my experience and observation 
goes on keyways in shafting, give me a good 
stiff planer with tools to my motion, and the 
other man can take the stiffest milling ma- 
chine made, and I would feel confident of 
beating him two to one at the very least, in- 
cluding the drilling of holes to step in and 
finishing out the starting point with the 
chisel when necessary, except, perhaps, very 
short keyways in from the ends. The mill- 
ing machine, properly handled, does nice 
work, and | like it, but still for some things 
that it will do, a planer will do just as well, 
and quicker, cheaper and easier. 

CENTER PUNCH. 
He Couldn’t Wait, 
Editor American Machinist : 


Smith runs a small shop on any small tools 
or hardware specialties he can get to make. 
I called on him the other day, and found 
him all out 
pile of small rough castings, just received 
from a new foundry. He had 
hurry, as the job was wanted at once, and 


of sorts. He stood glaring at a 


been in a 


I wanted some 1%” holes drilled in a piece 
Smith took the job out and gave 


it to the boy that runs the roughout lathe, as 


of casting. 
all the drill presses were busy, and told him 
to put on the chuck and grab the }3" drill in 
it, and drill the holes, and to hurry up, as I 


The boy took out the back 
he 


was waiting. 
center and fed the job by the tail screw ; 
drilled the holes all right, but now there is a 
18” hole in the spindle where the 
center used to be. When I went away Smith 
was explaining to the boy how he could have 
done that job without ruining the lathe, and 
the man on the big drill press asked him 


back 


what he wanted drilled next, as he had 
finished his job. 
Mr. Editor, the circumstances narrated 


I confess to changing 
TRAVELER. 


above are dead true ; 
the names. 


How to Become a Locomotive 


Engiueer, 
Editor American Machinist: 
Engineers are not made to order. No| 


doubt you have read ‘‘ How to Become an | 
Actor,” or how to become this or that, but 
you wish to be an engineer. Well, first 
into the shops of some railroad company and 
serve an apprenticeship at the machinist 
trade. You will be after knowledge, and 
willing to work hard. You will be paid 
about seventy cents per day in money, the | 
If you are an apt 


fo 


remainder in knowledge. 
pupil, and work earnestly, your pay will 
gradually be raised, so that when you begin 
the third year will drawing 
princely salary of ninety cents per day. You 


you be 
will still be drawing part of your compensa 
tion in knowledge, however. 

After you have paid for 
clothes you can spend the remainder of your | 


| 


boarding and | 


salary in buying books that treat on mechan- | 
ics, Wherein you can read many things that | 
you ought to know, if you could only under- 
stand them, and some other things that you 
Well, after serving the 
apprenticeship you can go out on the road to} 


ought never know. 


fire extra, and when your turn comes, ina 
week, or in two years, as the case may be, 
you will get a regular engine to fire. 
the soft snap begins, if it has not begun al 
ready. You will only be required to keep 
weather, fill oil cans, clean fires, carry saw- 
dust, draw supplies, put out and take in sig 
nals, putin a little bit of packing in piston 
or valve stem box, when the engineer has 
some pressing business up street and tells 
you to do it, if you happen around (you al 


You 


also 


ways happen around in such Cases). 

| will do all this and various other jobs ; 
be told occasionally that you are no good, and 
cannot fire a cook stove. However, if you 
have perseverance, and do your duty man 
fully for four or five years, you may event- 
ually get killed or 
Oh, no ; 


Jecome an 
You 


You have one year ahead 


promoted. 


engineer ? not yet. are not 
an engineer yet. 
of you wherein you will have to tax your 
judgment and skill to the utmost limit in or 
With 


downs, narrow escapes, and blunders, 


|der to get through safely. break 


etc., 
you will putin the most memorable year of 
your life learning to become a locomotive en- 
gineer. 





had concluded to try another foundry on 
castings, as he couldn’t wait on the slow 
motions of Snap’s foundry any longer. 
where they claimed out first-class 
work at short notice and low prices. They 
had his patterns beyond 
recognition; had hacked up the edges with 
rammers, filed down the core-boxes; soaked 
most of the letters off; hadn’t cleaned the 
castings; charged, two prices, and not 


to get 


warped almost 


got 


He | 


took his wood patterns to another foundry, | 


If you pull through all right, and run on 
for two or three years, meanwhile read up on 
matters bearing directly and indirectly on the 
calling you follow, acquire habits of thought 
and observation, you may eventually become 
a first-class locomotive engineer. But if you 


inclination for 


have not a natural liking and 
| the business and hard work, you better stay 
| “ middling” 

J.J. CLAIR. 


|away ; there are too many engi 
neers now. 


Pittsburgh, Pa, 


desirous of learning the whereabouts of her 
husband, Charles G. Lawson. 
is a machinist and engineer, and Mrs. Lawson 
thinks a notice of this kind 


are 


Now 


the engine clean, hot, keep off the rust in bad | 


MACHINIST 


Mrs. Belle 


Lawson, Scottville, Ky., 


Mr 


Lawson 


will reach him, 


from the fact that he always read the AMERI 
CAN MACHINIST. 
him since Oct. 17, 


She has not heard from 


1S87. We trust this notice 


will serve the desired purpose. 


hie 


It has been assumed that a lightnine rod 


protects a certain area, depending upon the 
altitude of the point over the surrounding ob 


jects, and that, as far as the conductor is con- 


cerned, a low resistance and a good earth are 
the most important, and perhaps the only 
important consideration. 


The investigations of Professor Oliver J. 
Lodge, which he brought before the Society 


of Arts (England), in the Mann lectures de 
livered on the 10th and 17th of Mareh, would 
seem to indicate that these elementary notions 


not correct. From his experiments it ap- 


pears that absolute immunity from the dan 
ger of lightning is not attainable, but that we 
may minimize the danger, not by the employ 


ment of high lightning rods and a few stout 


| conductors, but by fitting the eaves and roofs 
of buildings with barbed wire, and connect 


ing the wire in a great number of places with 


|the earth by iron wires of comparatively 
| small section. | 


_- ee > — | 


} nates in 





Soft Hammer. 


The sketch—about half-size—illustrates the 
plan adopted by J. W. Hawkins, superintend- | 


ent of the works of the Railway Speed | 
Recorder Co., of Kent, Ohio, for making | 
soft hammers for use in the works. The | 


body of the hammer, which of course can | : ; 
| these places as there are sides to the hole which 


be made of any weight desired, is of cast 
iron, cast with reverse taper holes in the ends, 
Then a metal cup is placed over the ends, 
through it, and soft metal—as 
the of the 
giving it the form as shown in the engraving. 


with a hole 


tin—is poured in, inside cup 
a - 
Shop Notes. 


During a recent visit to the shops of Hart 


ford we found them in good shape as regards | 


business and prospects, and the outlook for 
tool and other industries there 
The Pratt & Whitney Co. have 
just completed a new 


the machine 
seems good, 
brick warehouse, in 
which they intend to try to accumulate and 
keep a stock of their tools, from which orders 
may be filled. It is a 
four stories and basement, with 9,000 square 


first-class building of 


feet of floor space in each story. 
are very strong and well supported, and the 
rails, on which 


ceilings fitted with overhead 


| trolleys run, carrying hand hoists for moving | 


machinery about the floors 
The finished 
are brought from the shops are driven into a 


trucks on which machines 


place within the building where the platform | 


comes level with the lower floor, and from 
this place the machines can be taken by the 
hoists and trolleys, in connection with a large 
and powerful elevator, to any position upon 


either floor, with very little handling. Each 


floor is provided with overhead water pipes, | 


having automatic sprinklers for fire protec- 
tion. The elevator is run by an electric mo 
The the 


shops by an underground passageway across 


tor. basement is connected with 
the street. The building, with its equipment, 
has cost about $40,000, 

Part of one of the floors is at present used 
as a shop, in which they are building for 
other parties a type-setting, justifying and 
distributing machine, which, when completed, 





contract 


lof which is a 


The floors | 


7 


will probably be one of the most complicated 


and ingenious machines ever constructed. 


The P. & W. Co. have just completed the 
for 250 machine guns which they 
for the Italian 
now getting ready for making the Hotchkiss 
machine Mr. Park- 
hurst, who has this department in charge, 


made Government, and are 


guns on a large scale. 
went to England and France and saw their 
methods for doing similar work there, and as 
a result is very well satisfied with his own 
equipment and tools, believing, as he does, 
that they are far superior. The requirements 
of this work, in point of accuracy, inter 
are very exacting, and the 
do the 
Their system of 


changeability, ete., 
tools and fixtures, to work satisfac 
torily, must be of the best. 
boring for barrels is especially ingenious, and 
is the outgrowth of their experience in boring 
the numerous hollow spindles used upon their 
The drill which the 


been described in these columns, 


machine tools. does 


work has 
together with a statement as to its efficiency. 
The holes bored by it 
smooth, straight, and accurate to gauge. 

The keys, or feathers, used about the gun 


are remarkably true, 


are made solid with the stud, instead of being 
This 


makes it necessary to mill that part of the 


inserted, as is done on ordinary work, 


stud instead of turning it, and as the piece 
interchangeable there is 
This is a feat- 


must be accurately 
considerable labor involved. 
ure which, fortunately or otherwise, is not 
much considered by army officers, however. 
Some peculiar jobs of broaching are also 


done on the gun. One piece consists of a 
|small sleeve, having an arm or lever about 


four inches long forged on it. A round hole 


|extends nearly through the piece, and termi 


a peculiar-shaped hole, which must 


be broached quite accurately. They do the 


| job by the use of a circular plate of cast-iron 
}about twelve inches in diameter, in the center 


vertical steel stud, which fits 
the hole in the sleeve. This stud has a square 


islot, like a key seat, in one side of it, which 
}extends from the top down through the plate. 


Into this slot the broaches are fitted. Only 


one side of the broaches have teeth, the others 
being smooth. Around the outer edge of the 
plate there are a number of projections cast 


on, the tops of which are planed out to re- 
ceive the end of the lever, which is forged 
onto the sleeve, and into which it can be fast 
ened by a set screw. There are as many of 


| is to be broached, and the lever is fastened into 
|one after another of them, while the proper 
| broaches for the corresponding side of the 
hole are forced through the slot in the stud. 
| As this slot, and the several positions in which 
the lever is fastened, bear a fixed and proper 
| relation to each other, it will be seen that the 
| proper relative position of the round hole in 
| the sleeve, the lever, and the broached hole 
}is always secured. They have in course of 
| construction for the gun department a ma 


|chine for boring 33-pound guns. This ma 
| chine will be 40 feet long, but will embody 
|the same general principles as are used on 
}the smaller ones. They are also building a 
riding machine for the same gun, which will 
be 40 feet 


being 


long, and will weigh about 


rifling 


nine 


tons, the largest machine yet 
built in this country. 
On one of their large gear cutting machines 
| we noticed an attachment for cutting internal 
fitted to the 


cross-slide, in place of the usual head which 


rears, It consisted of a head 


carries the cutter, and fitted with two shafts 


connected by miter gears. The driving pul- 


ley ison the end of one shaft, and the cutter 


is at the end of the other. This latter shaft 


or spindle is so situated as to lie in a line 
}radiating from the center of the gear to be 
cut, and carries a stem cutter of the proper 


shape 
They 


that a worm wheel 


now making these machines so 
‘* hobbed 
out’ can be driven positively at the proper 


are 


Which is being 


speed, independent of the hob, thus enabling 
any desired amount of clearance to be ob- 
tained with any hob, and enabling certain 
| other effects to be produced which would not 
be easily attainable without it. 

Their gauge department is quite busy at 
present, the adoption and rapid introduction 
of the Briggs standard for pipe threads and 
fittings making of itself quite a business, 
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Copying Machine Designs. 


A well-known inventor and manufacturer, 
ee ees (CUT with the 





conversation writer re- 


To prevent delays all Communications cently, said that one 


should be addressed to the Company. 


of his greatest annoy- 


| ances in business was the copyists ; machine 


builders who never originate anything worth 
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building, but who depend upon others to in- 
voluntarily furnish them with their designs, 
This man has invented and brought out 
of the useful 
machines and devices used in machine shops, 
and spoke quite bitterly of the fact that after 
spending many days of hard labor over the 


| several best-known and most 
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Engineer. 
expense attendant upon the bringing out of a 
| new 


, | expense and trouble of educating the public 
Special Announcements. 


SP Positively we will neither publish anything in | : 
our reading columns for pay or in considerati.n of | cient accuracy to deceive 
advertising patronage. | purchasers, and the imitators, being exempt 

from the expense labor 


machine, including, in some cases, the 


| to its use, it was frequently copied with sufti- 
undiscriminating 
Those who wish to recommend | 
their wares to our readers can do so as fully as they | | and 


choose in our advertising columna, but our editorial 


: ; land having usually much reduced the stand- 
We give no premiums to | . : 


opinions are not for sale. 
secure either subscribers or advertisers. 

GB Kvery correspondent, in order to insure atten- | thereby enabled to sell at prices below what 
tion, should give his full name and address, not for | he could afford, thus de »priving him of what 


publication, but as a guarantee of good faith. 
E ’ , : ‘ he had justly earned by his labor, skill and 
GP We are not engaged in proe uring pate nt rights, ip ‘ . A 
| Investment. 


or in selling machinery, nor have we any pet scheme 
to advance, or hobby to ride. | There can be no question but that there is 
| 


be” We invite correspondence from practical ma- | much ground for complaint on this score, and 


| perhaps the worst feature of the case is that 
| the ‘re is no plan for entirely preventing it ; 
from the nature of the machine business, 


Send both | there must alw: ays be more or less copying, or 
Those who fail to receive their | there 


papers promptly will please notify us at once, 


chinists, engineers, inventors, draftsmen, and all those 
specially interested in the occupations we represent 
on subjects pertaining to machinery. 

GP" Subscribers can have the mailing address cf | | for, 
their paper changed as often as they desire. 


"wo addresses. 
Om ONE Now QUnroteS will be no general advance or improve- 


When an inventor 
}machine differing 


| 
| 
| 
| 
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pe nt. 


Subscription. 
$2.50 a year in advance, postage prepaid in the 
United States, Canada and Mexico. 
$3.50 a year to Other Countries, 


brings out a new 
essentially from its pre- 


| decessors, and considerably better and more 
| eflicient, he thereby proves to the other build- 
prepaid. | better 
they have been building their 
machine upon a plan which is wrong ; and 
with human nature as it is at present consti- 
tuted it is hardly to be expected that they 
will go out of business, or continue to build 


postage eys of such machines that there is a 


way ; or that 
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> ‘ meen? e 
Publishers certain 


sense wrong, and hence they copy, so far as 
they may be able to do so, 


machines demonstrated to be in a 


One object of the patent laws is to secure 
to inventors and designers the reward due to 
their labor and skill in most 
cases, the protection afforded by them is avail 

able, and should be made but still 
he Cincinnadl News Company, Chuetinatl Ctio. | there are a great many new designs constantly 
The Colorado News Company, j etna Colorado. | being brought out, which, from their nature, 


The Detroit News Company, Detroit, Mich att 
The International News Company, New York, N. Y, | Cannot well be patented, and it is these upon 
| which the copyist depends. 


| 
The Minnesota News Company, St. Paul, Minn. | 
The National News Company, New York, N. Y. 
| 
| 
| 
| 


, and of course, 


use of ; 





The Montreal News Company, Montreal, Canada. 
The Newark News Company, Newark, N. J. 

The New England News Company, Boston, Mass. 
The New Orleans News Company, New Orle: ns, La 
The New York News Company, New York, N. Y 
The Northern News Company, Troy, N. Y. 

The Omaha News Company, Omaha, Neb. 


The Pittsburgh News Company, Pittsburgh, Pa. | 
The Rbode Island News Company, Providence. R.1. | 


It is probably safe to say that no machine 
shop doing a general business can be carried 
|on without 
and 


doing some copying ; 
improvement in the 
necessarily involves more or 


be the 


progress 
machine business 


less of it: some 


The San Francisco News Co., San Francisco, Cal. ;one must tirst to make a eiven im- 
The South West News Company, Kansas City, Mo. and the others must eventually 
The St. Louis News Company, St. Louis, Mo. P : cp ? ae ‘ : 
The Toronto News Co., Toronto, Ontario, Canada, | follow, and, if possible, still further improve. 
The Toronto News Co., Clifton, ‘Ontario, Canada. | In the case 
The Union News Company, New York, N. Y. 
The Washington News Company, Washington, D.C 
The Western News Company, Chicago, Il. 
The Williamsburgh News Co., Brooklyn, EB: D., 


| provement, 


of a concern employing in- 
| ventive talent and producing something like 
~~ Y. | its fair share of original improvement worthy 
Sere - | of imitation by others, there would probably 

NEW YORK, | APRIL 28. 1888. | be little complaint, but there are some who 
——_ }do not do this, but depend for their designs 
the labor 


in some Cases not even so 








Ga land improvements entirely upon 
CONTENTS. ee ii 7M 

and skill of others, 

PACE 4 : 

Twenty-Seven Inch by Twenty-Seven Inch by | much as employing a draftsman, 


It is true that such a concern can seldom, 
machine equal to the 


but unfortunately all buyers do not | 


Kight Foot Planer 1 
Horizontal Drilling and Buring Machine.. 1 if ever, produce a 
By W. H. Booth. 

Paper eee ‘ i : 1, 2 
Details of Blacksmiting. by B.F 
Link Grinding Machine Sele area nets 3 | 


John E. 


Compound Engines. Fifth original, 


appreciate that fact, and will buy where they 


Spalding.. 2,3| 82 secure machinery at the lowest price, 


regardless of the principles of ethics which 


rae 4| are involved, and often in lamentable ignor 


lance of their own best interest 


Machine Designing. By Prof 
s, and thus the 


Modern Locomotive Construction. By J. G. A. gg ; : é ; 
Meyer. Sixty-third Paper 5.6 | Originator: is deprived of business which 
Meyer. Si: ; AO OTe 5, : 

Shop Notes. By Jarno. No. 7.. .... 6 justly belongs “Oo him. 

Next Meeting of Mechanical Engineers ; 6 Of course this is an evil, and those who 

Design, Construction, Repairs and Management are guilty of it can hardly be called 
of Marine Steam Engines and Boilers. By W. 


honest. Machinery, after being built, 


usually be hidden away ;_ it 


. cannot 
H. Hoffman. Fourth Paper ere 6 


Letters from Practical Men: sold or 


‘ l be 
Gascon’s Planer. must be 
Cast-Iron—Mill- 


used where 


drawing board, and putting himself to all the | 


lard of workmanship on the machine, were | 


MACHINIST 


cause most machinery buyers will give th 


originators of a machine the preference ove 


the mere copyist if they 
between 
only 
tinction. 


them, and the attempted 


teach that th 
best protection against copying, in cases wher 


Both reason and experience 


for any reason the protection afforded by a 


patent is not available, is the publication o 


new designs in a mechanical journal of es- 
tablished reputation and wide circulation ; by 
| this means the public are made familiar with 


t and are able to recognize imitations. 
There are very few 


| . 
|care to become generally known as copyists, 


}and the competition of those who are so in 


different as not to care for their reputation 


|in this respect is not much to be feared. 


| The illustration and description of any new 
| mechanical device or machine in the columns 
of origination, 





‘ly circulated journal gives it sucl 
| publicity as 
| almost certain to 
and is a much better protection for unpat 
ented designs than any attempted secrecy. 

ae Ae 





at reasonable intervals. 
deal of dirt and scale-making 
kept out of the boiler, 
the latter. 


matter are 


out are not complied with. 


scale there is evidence that it is not used as it 
ought to be used. A good heater 
something more than heat the feed-water. 

into the boiler. 
Blow out and clean out 


otherwise find its way 
moral seems to be : 


kind of water you use. 


+ elie = _ 


Make Orders Plain. 


Some remarks in a recent catalogue of one 
of the best known machinery manufacturers 
in the country, regarding the advantages of 
making orders, especially for special machin- 
ery, plain and explicit, are likely to touch a 
responsive chord in hundreds of machine 
shop foremen and superintendents. We have 
not room to quote at length from these re- 
marks, but the following will suffice fora 
text : 

The cost of a job depends more than is 
sometimes supposed on the way the order is 
made up. <A clear and detinite order can be 
tilled without study or hesitation, but if the 
description is vague, or any details are omit- 
ted, the work can be completed only after 
considerable study and correspondence, and 
at a great risk of errors and misunderstand- 
ings. 

A good deal of both time and money are 
wasted through lack of an understanding or 
appreciation of the above. Sometimes men 
who do such ordering are draftsmen them- 
selves, or are shrewd enough to employ the 
services of draftsmen, and send an intelligi- 
ble drawing or word what they 
want. By doing this they save time, 
and vexation of spirit. But 


picture of 
money 
this is by no 


means always—hardly generally—the case. 


| Many who order special tools and machinery 


want something quite different from anything 
take it for granted that 
to know what they want, 


else, and appear to 
the builder ought 
without much oceasion for explanation. Not 
infrequently they resent too much inquiry as 
delaying the work, 
norance. The 
take a job until he understands it. 


as well as displaying ig- 
manufacturer cannot under- 
And if he 


a week or two to find out what the party that 





By F. L. Johnson—Softening others will have ample oppor- 
ing vs. Planing. By Center 
Couldn't Wait. By Traveler 
come a Locomotive Engineer. By J. J. 


Punch—He 
How to Be- 
air 


and the 
tind 


tunities for seeing it, copyist always 


knows where to go to 


: T any attempt at secrecy by the originator, ex and a good deal of time is wasted, so far | 
oe sree <i ERIC ae oe . cept in the case of machines used solely in as advancing the work is concerned, 

Copying Machine Desians pee Be 8| his own shop and very closely guarded, only| Many times we have seen sketches—so 
Make Orders Plain.... aren tehananead 8/serves to prevent buyers from recognizing | Calied—that have been submitted from a 
Literary Hotes. ... sakhes sa * | the fact that the machine which they buy of distance to manufacturers, from which they | 
at ec contains en “s nie ; the copyist is really a copy, and thus the| were asked to bid for the cost of manufactur- 
Machinists’ Supplies and Iron,.... ceeceve cave 19) attempted secrecy is in the copyist’s favor, be| ing a large number of something—no one 





orders really wants, he must have pay for his 


services. This makes provision for a good- 


consequently }sized bill before the work is really begun, 


can only distinguish 
secrecy 
prevents them from making this dis- 


manufacturers who 


will make any copying of it 
be recognized everywhere, 


Most makers of closed heaters expect. that | 
the heaters will be blown out and cleaned out | 
In his way a good 
to the advantage of 
But the manufacturers of heaters 
complain, and some recent observations lead | 


us to think, with a good deal of justice, that 
their directions as to blowing and cleaning 


should do | 


It should trap a good deal of dirt that would 
The 


your heater at intervals corresponding to the 


must put a mechanical engineer at work for | 
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e | could imagine what, 
r| out ‘* void or form” or figured dimensions. 

It is not uncommon that men apply t 
manufacturer to make something, the ex, 
| use of which they keep, or try to keep, a pi 
| found secret. There may be instances whe: 
but they are ver 
A lawyer always defends his client, | 
prosecutes his client’s opponent better f; 
f | knowing all the facts in the case. So t! 
skilled mechanicians employed by the man 
facturer serve the ends of his customer bett: 
| by knowing just what the latter proposes 
accomplish with his device. 

The subject is capable of almost infinit, 
expansion ; there are a thousand men in th 
-| country whose hair has been made prema 
turely gray through indefiniteness in orders 
Ss 


e| such a course is advisable, 
e | rare. 





On page 4 of this issue we publish in part 


paper on ‘‘ Machine Designing,” by Prof 
| Sweet. 


i 
paper so as to have completed it in one issue, 
| but we think our readers will agree with us 

|in the opinion that there is nothing in it that 
could be profitably omitted. 


ome 


Literary Notes. 


WOOLEN 
7) TURE. 


AND WORSTED CLOTH MANUFAC- 
Reing a practical treatise for the use of 
all persons employed in the manipulation of 
Textile Fabrics. By Roberts Beaumont, M. S. A., 
Lecturer and Demonstrator in the Textile Indus- 


| tries Department of the Yorkshire College, 
Leeds. New York, John Wiley & Sons, 15 Astor 
Place. 





This work is profusely illustrated, clearly 


When a heater is found full of dirt and | written, and we have no doubt will be appre 


ciated by those engaged in woolen manu- 
facture. So far as we can judge, it is by far 
the most complete work of the kind yet pub- 
lished. 


PIONS and 
(juss siens 


Under this head we propose ‘to answer + questions sent 
us, pertaining to our specialty, correctly, and according 
to common-sense methods. 

Every question, to insure any attention, must invart- 
ubly be accompanied by the writer’s name and address. 
S 80 requested, neither name, correct initials nor loca- 
tion will be publtehed, 


24 7) C. P. M., Memphis, Tenn., “asks ; 
Which is the best method of driving boiler rivets, 
machine, hand or button set? A.—Either method 
is satisfactory if the work is well done. Some 
prefer one method, others another. 

(218) J.G. T., Peekskill, N. Y., writes: 
Will you kindly inform me how small irregular 
pieces of steel, such as fine steel watch chains, are 
polished in quantities? A.—We believeit isdone by 
arattling or tumbling process with polishing ma- 
terial. 

(219) P. S., Kent, O., asks: Please give 
me the solution that produces white lines on a biue 
ground in blue prints. Also the kind of paper that 
would be most suitable for preparing with the 
solution. A.—See qnerer te Question 449, AMERI- 
CAN MACHINIST, Nov. 5, 1887. 

(220) E.G. Camden, N. J., asks 
Will you please tell me how the gauge of saws is 
measured? For instance, gauge 22, does it mean 
1-22 of an inch, or 22 parts of something else? A.— 
We referred this question to Henry Disston & Sons, 
of Philadelphia, who replied that the gauge used by 
them is the same as the Birmingham gauge, the 
sizes of the numbers in which you will find in most 
of the engineering pocket books ; 22 is given at .028 
inch. 

(221) J. M. N., Wissahickon, Pa., writes : 
Please state in what position the reversing lever of 
a locomotive engine is set when the engine is run- 
ning at full speed. and at what length of the stroke 
does the engine cut off the steam ? A.—The position 
of the reversing lever when the engine is running 
depends upon the weight of train it has to haul, 
the pressure of steam, grade of the road, and other 
conditions. As to the point of cut-off, that depends 
upon the amount of lap. 

(222) I. D., Chicago, 11. How can 
| born be softened and formed into handles, and 
| what kind of moulds should be used? A.—Horn 
|may be softened by immersion in hot water fot 
| about a half hour. We believe that metallic moulds 
are used, having a binge and a screw at the ends of 
lthe handles for getting a strong pressure. The 
| horn is cut nearly to shape, put in the mould, and 
|the whole put in hot water, then the horn can be 
pressed into shape. 
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, asks: 


(223) G., — asks : 


Ohio, Will you 
kindly give a graphic description of why you 
| divide;the product of the tensile strength into the 


from the sketches, witl)- 


We would gladly have shortened this 
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thickness of metal by the radius, to get the bursting ] cylinder. 2. How much outside and inside lap will | 


pre ssure ? 

multiplied by the thickness of plate gives the | 

de cael how to get at the amount of force exerted 
the respective 10, 20, 30, ete. degrees of the cir- | 


0 
cumference to cause rupture, at any point. A.— 
‘‘Resistance of Cylinders to Bursting Pres- 


* AMERICAN MACHINIST, Dec. 17, 1887, page 4. 





294) L. M. B., West Alexandria, O., asks : 
Will you please inform me how to make a cement | 
walk? A.—If you have a considerable length of 
walkto lay, our advice would be to employ a com- 
petent person to do it for you. Subjects of this 
kind are out of our line, and the little experience 
we have had in this direction does not justify us 
to advise you. 2. Will black diamonds do for yard 
valks not very much used? A.—Yes. 3. Please | 
ne some good pocket books suitable for refer- | 





na 
epee in an engme and boiler repair shop. 4A.— | 
Haswell, Trautwine, Nystrom, etc. 

295) J. R., Detroit, Mich., asks: 1. In 


changing a high pressure engine to a condensing 
engine, what — is usually necessary in setting 
the valves? —Generally none. Sometimes it 
may be itis to change the point of cut-off. 
2. Is there any saving of fuel effected by using a 
coil of pipes under boiler to pump through, or by 
vater grates in which the water is heated 
from the furnace? A.—Ina correctly constructed 
boiler there cannot be much saving—if any— 
effected by heating the feed water in the furnace 
or under the boiler, because, whatever amount of 
heat is absorbed by the feed water, there will beso 
much less heat for heating the water in the boiler. 
Your last question relates to subjects out of our 


using 


line 
226) RK. F., 


lam a young man, 


Galveston, Texas, writes: 
and wish to obtain a thorough 
education in civil and mechanical engineering, 
but have not either the time or the means to 
take acoursein a college Now, I want to know 


if it would be possible to obtain such an 
education by joining the U. 8S. Engineers, and 


also if there are any mae ere chances of promo- 
tion in ay corps —In the way we understand 
it, the U. = uieicdon is made up of grad- 
uates rem West Point; hence, to become a member 
of the U. S. Engineers, you will have to take a 
course in engineering at West Point. Should you 
wish to enter this college, write to the congressman 
who represents your district, state your wishes 
and ask for advice. If you are fortunate enough 
to obtain admission into the college at West Point, 
your education will not cost you anything. 


Reader, Brooklyn, N. Y., 
To settle a dispute, what would you do under the 
following circumstances: Engine and pump run- 
ning, but through neglect or from some other 
cause,no water can be found in the boiler? A.— 
The first thing we should doin such a case would 
be to stop makingsteam. This can bedone by haul- 
ing the fire, but generally better by covering it with 
coal, dirt, or ashes, or all of these. Under all cir- 
cumstances let the engine continue torun just as it 
is, and generally the pump. The supposition is that 
the pump is not quite supplying the boiler, hence, 
with the engine running, the steam pressure will be 
gradually reduced, and the water level will fall 
slightly. If we knew the pump was more than 
supplying the boiler, which would imply a good 
deal of previous negligence, we should ease it 
down until we were sure it was running so as not 
to increase the water in the boiler. The golden 
rule is to effectually deaden the fire and to interfere 
with all other conditions as little as possible; then 
cool down and examine boiler. 


(208) W. J. S,,catbany, N. ¥., 
Please give me the correct pressure to press brasses 
in locomotive driving boxes, to press wheels on 
axle, and crank pins into wheels. 4.—Brasses are 
generally pressed into the boxes with a pressure of 
5to7tons. See AMERICAN MACHINIST, page 6, Dec. 
24, 1887. The pressure for forcing the wheel center 
on a driving axle should be about 9 tons for every 
inch in diameter of axle. See AMERICAN MACHINIST, 
page 3, Feb. 4, 1888. For pressing the crank pins 
into the wheel, the pressure should be about 6 tons 
for every inch in diameter of the wheel fit of crank 
pin, providing the hole in the crank is perfectly 
true. If the hole is not perfectly true, which may 
be the result of shrinking on the tire after the hole 
for crank pin has been bored, or if the hole is not 
smooth, the pressure may have to be increased up 


(227) writes : 


writes : 


to 9 tons for every inchin diameter. 2. Are jewe.- 
ers’ files made in this country? A.—Yes. 3. Why 
is black lead mixed in oil for cylinders? A.—Be- 


cause pure graphite or black lead is an excellent 
lubricant, and is esteemed by many engineers. 


(229) §S. B. E., Du Pa., writes: 
Given a vertical engine with cylinder 2 15-16'' x4", 
300 revolutions per minute, and boiler pressure 100 
pounds per square inch, how will the following 
proportions answer? Steam ports 4’’*2"’, exhaust 
port le’’«2"', and bridges 3-16” bac By A,.—These 
ports are large; 44"'<1" for steam ports, and 4"’x1" 
for exhaust ports are large enough. You should 
bear in mind that the piston speed of this small 
engine is considerably less than the piston speed of 
the engine to which you refer, and consequently 
the area of the ports in the small engine is not 
made as large in proportion to the 
area of the cylinder. See AMERICAN MACHINIST, 


Bois, 


cross-sectional 


Sept. 5, 1885, page 5. The width of bridges should 
be about equal to the thickness of the barrel of 


I understand that the tensile strength | be 
cut-off, which is controlled by the amount of power | 
ngth of a strip one inch wide, but do not un- | you wish to obtain, and which you do not state. 


required ? A.—That depends upon the point of 


If you know the point of cut-off you can find the | 


suitable outside lap by rules given in the AMERICAN | 


determined the amount of outside 
, | find the travel of the 
number of degrees never enter the calcula- | AMERICAN MACHINIST, Oct. 10, 1885, page 2. 


After you have 
lap, you can 
valve by rules given in the 


MACHINIST, Noy. 21, 1585, page 6. 


(230) H. W. C., Cromarty, Ont., writes: 
I have been thinking of learning to be a machinist 
and mechanical engineer. I have been advised by 
some first to go and serve a term of four or five years 
in a shop; others tell me that I will save several years 
by going first to an institute of technology. What 
is your advice? A.—Make your own choice. If 
you prefer going to college first, go there 
are not competent to make your own choice, you 
are either too young to learn the profession, or not 
competent to learn it. So far as we know, the 
shop you mention is a good 
an apprenticeship. 2. Which is the best college 
for young men to enter to learn mechanical engi- 


neering? A.—Serd to the different colieges for } 
ratalogues, and make your own selection. 3. Un- | 


der all circumstances is the machinist trade a good 
one? A.—If this business interests you more, and 
gives you a greater pleasure than any other, then 
it will be the best for you to learn under all circum: 
stances. 

(231) Engineer, Fairville, N. B., writes: 
1. Would you deem an ordinary return tubular 
boiller—bricked in—4s inches diameter, with 57 
3 inches in diameter, 144 inches long, grate surface 
say 16 or 20 square feet, capable of supplying 
steam at 80 pounds pressure to common slide valve 
engine, 16 inches diameter of cylinder by 24 inches 
stroke, running 125 revolutions per minute, devel- 
oping about £0 indicated H. P.? Engine exhausting 
into stack, which is 55 feet high, to create forced | 
draft. Fuel, spruce and pine edging and sawdust. 
A.—We believe the boiler to be too small for the 
purpose’ Under the conditions given, we should | 
rate it about 60H. P., although, by good manage- 
ment, it may give sufficient st 
gine to develop 80 horse-power. 2. Does it injure 
a brick chimney to exhaust into it’ If so 
why! A —Itis not advisable to exhaust into the 
chimney, if it can be avoided, because the moisture 
of the exbaust must in time injure the brickwork. 
Yet we have known a brick chimney into which the 
engine exhausted to have sustained no apparent in- 
jury after 20 years of service. 3. 1 propose making | 
an internally fired boiler, with round fire box made 
of 3-inch steel. The fire box is to be 36 inches di- 
ameter, feet long, no stays in fire box. What 
pressure can I safely carry to avoid possibility of 
fire box collapsing? A.—About 30pounds. 4. What 
pressure might be carried if the same fire box is 
made of 5-16 steel? A.—About 40 pounds. 5. How 
many stays should such a fire box have to carry 90 
pounds? 4.—One % stay bolt for about every 60 
square inches. 6. What is the relative efficiency of 
a pound of anthracite coal compared with the 
same weight of bituminous lump coal for generat- 
ing steam? A.—One pound of anthracite coal is 
often reckoned to contain 14,000 units of heat ; and 
one pound of bituminous coal 13,000 units of heat. 
But as scarcely any two mines yield coal of the 
same quality, the relative efficiency may be, in some 
reversed. In a general way, we believe the 
best plan to be to assume that the efficiency of one 
is equal to that of the other. 
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Transient Advertisements 50 cents a line for each 
insertion under this head. About seven words make a 
line. Copy should be sent to reach us not later than 
Wednesday for the peneuing week's issue. 


Gear Wheels, See ae 
Link-Belting. 
Send for catalogue of Link-Belting. 
Over 50,000,000 feet of Link-Belt in use. 
Link-Belt Machinery Co., Chicago and N 
Taper atttachment on all lathes Lodge, 
Compound rest on all lathes 
Power cross-feed on all lathes Lodge, Davis & Co. 
Large hollow spindle on all lathes Lodge, Davis & Co. 
Automatic stop on all lathes 
See special ads. pages 15 and 16, 
Shafting Straighteners. J. H. 
Steel Name Stamps, etc. J. B. 
Lamb Knitting Machine Co., 
Machine work and pattern 
Machine Works, Peekskill, 


Light articles built to order by the 
Sewing Machine Co., Philadelphia, Pa. 


The Best Upright Hi: ummers run by belt are made 


page 16. 


Lodge, 


Lodge, 
Wells, Tampa, Fla. 
Roney, Lynn, Mass, 
Chicopee Falls, Mass. 
making. Anderson 


American 


by W. P. Duncan & Co., Bellefonte, Pa 

Pattern and Brand Letters. Vande aun Wells 
& Co, 56 Beekman street. New York. 

Solid Nickel-Seated ** Pop” Safety Valves. Con- 
solidated Ss ifety Valve Co., 111 Linerty st., N. Y. 

R. Dudgeon, 24 Columbia st., New York, Improv- 


ed Hydraulic Jacks and Roller ‘Tube E xpanders 
Light and fine machine ry to order; foot lathe. 
Catalogue for stamp. E. O. Chase, Newark, N. J. 
Davis Key-Seating Mac shen kept in stock, by 
Manning, Maxwell & Moore, 111 Libe rty st., N. Y 
‘How to Keep Boilers Clean.’’ A book m: +. “d 
free, by James E. Hotchkiss, 120 Liberty st., N 
“Bradley's Power Hammers, the best in 
world.” 20sizes. Bradley & Co., Syracuse, 
Ice and Refrigerating Machines, 124 built, 
successful. David Boyle,521 Monroe st 


= 
Nn. %. 
and all 
, Chicago, Ill, 





| mill owners. 


| Shafting Works, 


If you | 


shop in which to serve | 


| lustrating 


tubes | 


MACHINIST 


Improved fine tools for mechanics, manf‘d by L. S. 
| Starrett, Athol, Mass. Send stamp for fuli list. 
Burnham’s turbine wheel is sold at net price to | 
Catalogue free. Address York, Pa. 
Selden Packing, for stuffing-box, with or without 
rubber core. Randolph Brandt, 38 Cortlandt st., N.Y. 
Silk wiping towels are better and cheaper than 


waste. 8S. A. Smith, 23 South Canal st., Chicago I. 
The Improved Tabor Steam Engine Indicator, 
made and sold by The Ashcroft Mfg Co,, 111 Lib- 


erty st., 


For the latest improved Diamond Prospecting 


Drill, address the M. C. Bullock Mfg. Co., 135 
Jackson st., Chicago, II. 
Engine lathes, hand lathes, fine tools, files and 


supplies for mac hinists and other metal workers. 
Frasse & Co., 92 Park Row, N. Y 
Split Pulleys at low prices, and of same strength 
and appearance as Whole Pulleys. Yocum & Son's 
Drinker st., Philadelphia, Pa. 
Robertson’s damper regulator; no diaphragms, 
springs or packing : the cheapest good regulator in 
market. Hine & Robertson, 45 Cortlandt st., N. Y 
Machinists’ supplies, brass goods, m’f'rs supplies, 
polishing materials, all kinds wire, metals, etc., in 
any quantity. Jordan & Gotttried, 208 Canalst., N.Y. 
For Best Return Steam Traps, Pressure Regula- 
tors, Positive-Acting Pump Govs., Back-Pressure 
Valves. T. Kieley, 11 W. 13thst., N.Y. send for des'n. 
Patent Att'y. R.G. DuBois, 916 F. st., Washington 
D. C. Reliable service at reasonable rates. Send 
for 38-page pamphlet containing list of references. 
The Holley Manufacturing Company, of Lockport 
N. Y., will send on application, their pamphlet, 
pumping machinery and reports 0: 
duty trials 
How toremove and prevent scale in steam boilers 
at a cost of ten cents a week. Send postal for 
circular to Pittsburgh Boiler Scale Resolvent Co., 


| Pittsburgh, Pa. 


New book on gears; ask dealers in books and 
machinists’ fine —. es send for one, or send for 
one yourself by P. note. Price, 50 cents. Ad- 
dress Chas. B. Long, M. E., Worcester, Mass. 

Randall’s 
that every machinist should have ; ask your dealer | 
pod = db you one, and if he does not kee p them, write 
to oo aoe & Co., 105 Fulton st., N. Y. 

.H. Hoffman, consulting engineer, 94 Linerty 





2am to enable the en- | 


Davis & Co. | 
Davis & Co. | 


Lodge, Davis & Co. | 
Davis & Co. | 


Phy ‘'N. Y. Mechanical engineering in all its 
| brane hes; working drawings for the transmissfon 
| of power by steam, water, air and electricity. 


| -arties requiring milling machine or screw ma- 
| chine work furnished, in large or small quantities, 
will please write to the manufacturers, E. 


Garvin & Co , 139, 141, 143 Centre st., New York ¢ ‘ity. 


The Dieble Mfg. Co., Philadelphia, Pa., mfrs. of the 
Challenge emery grinding and polishing machinery, 
invite correspondence with all needing this class of 
machinery. Catalogues and prices on application. 

Hot Water Supply. A practical treatise on the 
fitting of hot water apparatus for domestic and 
| general purposes. By F. Dye. &2 pages, with 25 
illustrations. 12mo., cloth, $1. Send for catalogue. 
| E. & F. N. Spon, 12 ¢ ‘ortlandt stre et, N. 


James : Cardell & Co., 1900 Passyunk ave., Phila- 
delphia, I boiler makers, manufacturers of tanks, 
stacks, aan all kinds plate iron work; coils ot 
wrought-iron pipe for ice machines, blast furnaces, 
paper mills, dye houses, etc., also coil boilers, 

“Indicator Practice and Steam Engine Economy.”’ 
By F. F. Hemenway. Contains plain directions for 
using the indicator, and making all required calcu- 
lations from the diagram; also the principles o! 
economy in operating steam engines, and current 
practice in testing engines and boilers. Price, $2, 
postpaid. Published by John Wiley & Sons, 15 
Astor Place, New York 

‘*Binders”’’ for the AMERICAN MACHINIST. Two 

styles—the ** Common Sense,”’ as heretofore sold by 
us, and mailed to any address at $1.00 each, and the 

‘New Handy,” mailed at 50c. each. The former 
has stiff board covers, while the latter has flexible 
covers, the full page opening flat. Either will hold 
the entire 52 issues of any volume. AMERICAN MA 
CHINIST Pup’G Co., 96 Fulton st., New York. 

The series of articles by J. G. A. Meyer, on ‘*Prac- 
tical Drawing,” now running in the AMERICAN Ma- 
CHINIST, should be closely followed by every stu- 


| 
| 


dent. They commenced with —— 23, 1886 
issue, and up to and_ including ee 7, 1888 
issue 47 articles have been so far publis 1ed. Copies 


containing these articles, sent by mail to any part 
of this country or Canada, at 5 cents each. AMER- 
ICAN MACHINIST PUBLISHING Co., 96 Fulton street. 
| New York. 

*¢Modern Locomotive Construction,” by J. G. A. 





 caite The above series of articles, now running 
| in the AMERICAN MACHINIST, are attracting the at- 
| tention of railway mechanics all over the world. 


Commencing with the June 27, 1885 issue, 61 articles 
have thus far appeared up to and including the 
March 31, 1888 issue. Copies containing these 
articles sent by mail to any part of the U.S. or 
| Canada at 5 cents each. 


PUBLISHING Co., 96 Fulton st., New York 
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Bibb Stove Works has been incorporated 
at Port Deposit, Md. 


| 
| The 
| 


The B. ¢ 


Michigan Land Company will build a lumber 
mill at Evergreen, Ala. 
W. A. McCaulers is interested in building a fur- 


niture factory at Tupelo, Miss 

The Chickies Iron Company, Chickies, Kan., has 
| increased its capital stock $50,000, 
| Stewart & Donnell expect to build a foundry and 
| machine shop at Greensboro, N. C 

The Sheffield (Ala.) Manufacturing Company will 
| add more machinery to their lumber mill. 


| 


The Southern Pacific R. R. Co. expeet to double 
the capacity of their machine shops at Houston, 
Texas. 

The Henderson Steel and Manufacturing Com- 


pany expect to build an edge tool factory at Bir- 
mingham, Ala. 

An addition 50 x 200 feet, four 
being made to the Mississippi Cotton and Woolen 
Mills at Wesson, Miss. 

The Crump Manufacturing Company’s sash, door, 
blind and box factory, West Bay City, Mich., was 
damaged by fire April 4. It is insured for $8,500, 

! enough to cover the loss, and will be rebuilt 


AMERICAN MACHINIST | 


stories high, is 





The buildings of the Leechburg (Pa.> Foundry 


| and Machine Company were recently destroyed by 


fire, resulting from the buildings becoming filled 
with gas. The company had just put up two new 
buildings. 


Baxter D. Whitney, builder of wood-working ma- 
chinery at Winchendon, Mass., is increasing his 
facilities by the addition of new machine tools to 
his shops, and contemplates the erection of an ad- 
ditional building this season. 

Paul Drelier, of Pittsburgh. Pa., offers to take 
stock to the extent of $70,000 in bridge building 
work to be located at Sharon, Pa. It is believed 
the balance of the required stock will be raised 


without trouole. The works, if established, will 
employ 200 men. 
The Belknap Manufacturing Company, Bridge- 


port, Conn., has issued a catalogue of brass and 
iron steam, gas and water goods. We notice two 
new devices in this arrangement, viz., the ‘* Jewell” 
and the “Spray” The catalogue is 
fully illustrated. 


hose pipes. 

The Ivens & Sons Machine Company, Decatur, 
Ala., are making a specialty of irrigating pumps, 
having already placed a large number, and having 
many more under construction. These pumps are 
of large capacity, of simple construction, and their 
use is said to have largely increased the rice crop 


| of Loutsiarna. 


Frank M. Clarkson, exclusive sales agent for the 
Rice patent feed water heater and _ purifier, office 
Detroit, Mich, is represented in New York by 
William H. Bailey at 41 Dey street. Mr. Clarkson has 
reports of excellent results from the use of these 
heaters and pumps combined, certified to by parties 
using them. 


copper-tipped hammers are something | 


Ata meeting of the board of directors of the 
Hartford Steam Boiler Inspection and Insurance 
Company, held yesterday, the foilowing officers 
were elected for the ensuing year: J. M. Allen, 
president ; General William B. Franklin, first vice- 
president ; Francis B. Allen, second vice-president : 
and J. B. Pierce, secretary and treasurer, 

.| The of F. W. Richardson, Troy, N. Y.,r 

| port good business in the sales of the Richardson 
and Allen-Richardson balance slide valves. 
leading railroads in the country are using these 
valves withexcellent results. The firm have added 
new tools in order to keep up with the demands of 
the trade. This firm also make model link motions 
and other devices, 

Cc. E. Clark, of Rochester, N. H., has sold one 
half interest in his machine shop toJ. C. Furnell, 
formerly with Somersworth Machine Company, 
Dover, N. H. New tools will be added to the ma 
chine shop and a foundry built at once. They will 
build exhaust fans for saw mills, boiler feed pumps, 
shafting hangers, pulleys, gears, etc. Hereafter the 
works will be known as the Rochester Foundry and 
Machine Company. 


estate 


Many 


New water-works, or the enlargement of existing 
works, are contemplated at Winsboro, 8. C.; South 
Center, Kan.; Greenport, L. I.; Chadron, Neb.: Al- 
bany, N. Y.; Monmouth, Ill.; Franklinville, N. Y.; 
Carterville, Mo.; Orono, Me.; Washington, Kan.: 
Batesville, Ark.; Warrior Station, Ala.; Wakefield, 
Can.; Denton, Tex.; Helena, Mont.; Scotland, Dak.; 
Chetopa, Kan.; Santa Cruz, Cal.; Franklin, N. H.; 
Webb City, Mo.; Edgar, Neb.; Uniontown, 
Madison, Fla.; Moundsville, W. Va. 

The Utica Herald says: ‘“ The new pulp mill and 
paper mill which it was expected would have been 
commenced before this the Rawson site near 
Carthage, N. Y., has been delayed on account of the 
company not being able to get 


Pa.: 


on 


possession of about 
one-sixth of an acre, mostly rock, which was owned 
by an old lady in Chicago, life lease of 
it, and whose place of residence was not ascertained 
till recently. Interested parties are now in Chicago 
to buy off her lease, and as soon 


who has a 


as this is accom- 
plished, operations will at once be commenced.” 


The Brown & Sharpe Manufacturing Company, 
Providence, R. I., have issued a new edition of their 
famous ‘blue’ catalogue. It is materially en- 
larged from any previous catalogue issued by the 
firm, containing illustrations of new machines and 
This catalogue has long been a favorite with 
mechanics, in addition to a description of 
it gives a good deal of informa- 


tools. 
because, 
tools and machines, 


tion of general value. The catalogue is sent free 
upon application; we advise every mechanic to 


send for one, and upon its receipt to destroy his old 
catalogue. 

A correspondent of the 
writes from Winchester, Tenn.: 
T. E. Umstead and J. W. Baker, 
capitalists, have purchased over 2.50 acres of long 
leat virgin pine near Jaspcr, Ala., and will put up a 
large saw and planing mill at Jasper to manufacture 
all kinds of dressed and rough lumber. Will begin 
operations in about An entire outfit of 
machinery will be needed We intend to build 
railroad totimber and haullogs with engine. Ex- 


Vanufac Record 
B. Rosenberger, 


three Northern 


furers’ 


30 days. 


pect todo a large business 

The City of Chicago, Ills., has awarded the 
contract officially to Edw. P. Allis & Co., of Mil 
waukee, Wis., for five new triple expansion con 
densing pumping engines, of the same design as the 
new “ West Side Plant,” recently built by that firm 
for the city of Milwaukee, which were the first en 
gines of their type constructed in the country. The 


capacity of the Chicago engines will be 15,000,000 
gallons of water per 24 hours each—a total of 75.- 
000,000 gallons a day. One of the engines will be 


located at the Harrison street station, and the otber 
four at the new pumping station on Indiana avenue 
and I4th street. The total cost will be about $400,000, 
The competition for this contract was sharp, 
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Machinists’ Supplies and Iron. 

NEw York, April 12, 1888. 

Trade has continued in the same unsatisfactory 
condition, the fresh business transacted having 
been of limited proportions. We quote good 
brands of No. 1 X Foundry at $29 to $20.50, accord- 
ing to delivery ; No. 2 X Foundry $19 to $19.50, and 
Gray Forge, $16 to $16.50. 


WANTED: 


‘* Situation and Help” Advertisements only tnsertea 
under this head. Rate, 80 cents a line for each inser- 
tion. About seven words make a line. Copy should 
be sent to reach us not later than Wednesday morning 
Sor the ensuing week’s issue. 
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Wanted—Men to sell planes, see page eleven. 

Wanted—Position as draftsman; best references. 
Box 92, AMERICAN MACHINIST, 

Wanted—Position as foreman pattern maker; best 
references. Box 91, AMERICAN MACHINIST. 

Wanted—In Philadelphia, a good mechanical 
draftsman. Address K. W., Am. MACHINIST. 

Wanted—Foreman machinist for new work and 
repairs; 30 machinists employed. Box 94, Am. Macu. 

Young man, 18, first-class education, wants posi 
tion as apprentice in a machine shop. Address G., 
Am. MACHINIST. 

A young man wishes a situation; is a thorough 
machinist. tool and die maker, also draftsman. 
Address W. H., Am. MAcHINIST. 


Wanted—Foundry foreman for general machine 
work. Address, stating age, experience, salary ex- 
pected and references, B. B., AM. MACHINIST. 

A mechanical draftsman, experienced on machine 
tools and special machinery, wishes position ; shop 
experience ; best references. H.O., Am. Macu. 

Wanted—To purchase partnership in sound en- 
gineering concern, marine preferred, by a good 
draftsman and machinist. Box 96, Am. MacHINIST 


Wanted—Situation as foundry foreman, 14 years’ 
experience on engine machinery and jobbing ; first- 
class references. M. D., Box 407, Cuyahoga Falls, O. 

Mech. draftsman. A young man. technical school 
graduate, experienced designer and machinist, wish- 
es to change situation in May. C. E., Am. MACHINIST. 


Wanted—Draftsman on printing machinery ; per- 
manent employment if satisfactory. Address. 
Golding & Co., Boston, stating age, experience and 
pay required. 

Wanted—By a young man, position as foreman for 
amachine shop; no objection tothe West or the 
country ; first-class machinist. W. B. A., 1616 .N. 
Caroline street, Baltimore, Md. 


Wanted—Foreman for blacksmith shop. Must be 
thoroughly up to die and tinner’s stake forging, 
steel melting, etc. A first class opportunity for the 
right partv. Address Niagara Stamping & Tool 
Co., Buffalo, N. Y. 


Active. influential men, capable of dealing with 
principals, who can introduce the Edson steam 
gauge to the notice of steam users in their vicinity 
For particulars address Jarvis B. Edson, 91 Liberty 
street, New York. 

Wanted—Position as machine shop superintendent 
by first-class designer and draftsman, with exten- 
sive and varied experience in steam engine. loco- 
motive, marine and mining work, etc. Address 
Wm. Y. Silver, Box 8S, Trinidad, Col. 


Draftsman—A practical man with some experience 
at drawing and a technical education wants a posi- 
tion where he can be under a good mech. engineer 
and get valuable experience as well as moderate 
pay. Address R. D., Am. MACHINIST. 

Designer and draftsman, able to design a new line 
of first-class machine tools, drop hammers, turbines. 
hydraulic motors. hydraulic rams, centrifugal 
pumps and mechanical specialties. desires engage 
ment. Address R. P., 225 Erie St., Cleveland ©. 

Wanted Partner—A splendid opportunity toa ma- 
chinist or pattern maker who can furnish tools for 
machine shop in connection with foundry in suc- 
cessful operation. situated in the center of a sugar 
growing region. an extensive lumber manufacturing 
town ; no foundry within 100 miles. Address Box 
107, Plaquemine, La. 

Wanted—A party to act as superintendent, with 
$10,000 to invest in a prosperous Western manufact- 
uring plant, and take an active interest in the busi- 
ness on a fair salary ; must be a practical machinist 
and one with experience in steam machinery pre- 
ferred; paid-up capital, $50,000, with $10,000 surplus. 
Address Capital, Am. MACHINIST. 

Wanted—Foreman for a large foundry in North 
Alabama ; also foreman for pattern shop, and book- 
keeper for the works. The capital stock of the com- 
pany is one hundred thousand dollars, and the 
works in active operation. Each person will be re- 
quired to take from 3,000 to 5,000 stock in the com- 
pany. Address P. O. Box P, New Decatur, Ala. 


js MISCELLANEOUS WANTS. 


Advertisements will be inserted under this head aj 
35 cents per line, each insertion. 








The Cyclone Steam Flue’Cleaner is king, and7has 
norival. Crescent Mfg. Co., Cleveland, Ohio. 

Crescent grease cup for shafting beats them all 
Sample free. Crescent Mfg. Co., Cleveland, Ohio. 

Wanted—Parties having machinery specialties to 
build, to correspond with. Box 75, Am. MACHINIST. 

Hard rubber blowing and pressing dies and ma- 
chinery a specialty. E. O. Chase, Newark, N. J. 

Adamantine adhesive for making steam joints; 
stops leaks in boilers, stops piting. Chas. Barnes 
& Co., Cincinnati, Ohio, 

Wanted—To correspond with parties having spe 
cialties to manufacture in the foundry or machine 
line. “ Manufacturing,’’ Am. MACHINIST. 

Wanted—To correspond with parties having spe- 
cialties to manufacture, small machinery and pat’d 
articles. Address ** Natural Gas,” Am. MACHINIST. 

Any parties having machinery adapted to making 
a simple, direct-acting steam pump, and desiring 
to build standard work, can address Y. Z., AM. 


AMERICAN MACHINIST 


¥or Sale—In Birmingham, Ala., machine shop, 
equipped with best make of new mach’y ; a bargain 
for most any manufacturer with moderate capital. 
Opportunity, Am. MacuHINIST. 

Wanted—Specialties in light machinery, hard- 
ware and novelties in the hardware line, to manu- 
facture for the Canadian market on royalty, or by 
contract. Address, Box 595, Ingersoll, Ont , Can. 

A. C. Christensen, 26 Church st., N. Y., mech. and 
hydraulic engineer. Prepares designs of water 
works pumping stations, drawings of steam pumps, 
pumping engines, gen. mach’ry and pat. drawings. 


BRADLEY'S UPRIGHT 


CUSHIONED 


HELVE 
HAMMER 


Combines all the 
best elements es- 
P sential in a first- 
», class Hammer. 




















Established 


anv other Hammer inthe World. 


ads HEATING FoRGES 


Established 


Wi ie 
1832 ith a manufac 


turing experience 
of over half 
acentury, we 
recommend 
these machines 
to be the best, 
simplest, most 
durable and 


Pat. Aug. 30, 1887 combining all 


For hard coal or coke. the essential 
er ees in all & e/ements. 
shops to keep Bradley’s Cushioned Hammers and 
men fully employed and reduces cost of production. 


BRADLEY & CO.., Syracuse, N.Y 
PH 


and LABOR saved by using 
thissolid, strong, durable, 
firm-hold, gu ick-working 
Lever (Not Serew) Vise. Hasimprov 
ed Taper-Pipe and other attachments. 
Sold by thetrade. Send forcircular, 

TOWER & LYON, 

95 Chambers Street, New York. 

Successors to MELVIN STEPHENS. 


Iron Castings for Dies, 
A specialty, at 

Iron Foundry 
. of 















From 
Manufacturers’ 
own patterns 







TT. SHRIVER & CO,, 
333 EAST 56th ST., N. Y. CITY. 
Castings with nice surface and fine detail, for 


manufacturers of Silver Ware, Cane and Umbrella 
Handles, &c., &c. For information address as above. 


THE HUSSEY RE-HEATER 





Super-Heats Live Steam, 
Heats Air or Water 


WITHOUT COST. 


The Hussey Re-Heater and Steam Plant, 


IMPROVEMENT CO. 





MACHINIST. 


A 8. Hatcn, President. 15 Cortlandt St, XN. Y. 


D. BREWER, Gen’] Manager. 








ROYED 
PUMPING 






23 Liberty St. | 118 Federal 8t., 


MACHINERY 









NEW YORK. | _— BOSTON. 

For SEND 

Ever FOR 
ILLUSTRATED 


ie tan 


SOW aos ron 





Apri 28, 1888 


THE DEANE STEAM PUMP CO, 


HOLYOKE, MASS., 


New York, Boston, Chicago, Philadelphia, 
St. Louis, 


Manufacturers of 
STEAM and POWER 


PUMPS 


FOR ALL PURPOSES. 








SEND FOR CATALOGUE, 





hand. 


MACHINE TOOLS ON HAND FOR IMMEDIATE DELIVERY. 


15in., 24in. and 25in. Pillar Shapers. 
10in., 16in. and 22in. Planers. 
Pattern.) 10, 12 and 15in. Speed Lathes. 
Also our Forming Lathe for special brass work. 


15in. and 20in. Traverse Shaper:. 


18in. x 6, 8, 10 or 12ft. Engine Lathes, (New 


Larger size Planers at short notice, 
A few 2d hand tools also oy 


THE HENDEY MACHINE Co., 


TORRINGTON, CONN. 





STEEL 


Wi 


and DIES of every description. 
ERY, SPRING and all other grades for gen- 
eral purposes, 


Pittsburgh, Pa. 


In BARS, BLOCKS, SHEETS, RODS ani 


RE of the finest quality used for TOOLS 
MACHIN 


MILLER, METCALF & PARKIN, 


Chicago, Ills. New York, N. Y. 








OUR NEW [8 in. 


Sebastian, May & Co.’s Improved Screw Cutting 


rot LATHE S sores 


Drill Presses, Shapers, Band, Circular and Scroll 
Machinists’ Tools and Supplies. 


Saws. 


ontrial. Cata 


167 West Second Street, 


POWER ENCINE LATHE IS NOW READY 





Lathes / A | 
logue mailed on application. > 


CINCINNATI,O. WY 











Crindin 
sumng | JNION STONE COMPANY, |“ Posh 
AND 388 & 40 HAWLEY ST., 36 JOHN ST., - = 

Buffing q : ating 
Materials eae ee Supplies, 

OF os 

All Kinds inti 
Polishing “_ ™ 
B uartz, 
"a Corundum, 

Copper, — 
Gold, us, 

Silver, Leather, 
&c. a&c. 
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RICE’S PATENT 


FEED-WATER HEATER AND PURIFIER, 
Combined with PUMP. 

j After 10 years’ 
existence is still 
unequalled for 
durability, 
ciency and econ- 
omy. 
turers 
sarefully inquire 
whether 
motive power is 
generated w.ith 
all possible econ- 
omy. 

ation costs but 
little 
w 
munerative. 

Send for Descriptive Pamphlet. 


FRANK M. CLARKSON, 


fEASTERN AGENT, 


effi- 


Manutac 
should 


their 


Investi- 


time and 
ill be very re 


Detroit, Mich. 

















WILLIAM H. BAILEY, 
41 Dey Street, NEW YORK. 
* Star” Screw Cut- 
Foot Lathe ting Auto- 
Swings matic Cross 
9x25 in. Feed, ete. 





LA 





Scroll Saws, 
Circular 
Saws, Lathes 
Mortisers. 








ae AF crm 
Catalogue 
Free 


of all our 
Machinery 


ni-4>r 





FOR SAW MILLS, 
FOUNDRIES AND 
MACHINE SHOPS. 


TANITE 


EMERY WHEELS and 


CRINDING MACHINES! For Circulars address 
THE TANITE COMPANY, STROUDSBURG, MONROE CO., Pa. 


Or HA, ROGERS, 19 John Ot, Wf, 





SAVE MONEY, 


BY BUYING YOUR 
STRAY, JOINTS 


™~* COOKE & CO., 


22 CORTLANDT STREET, NEW YORK. 
WRITE FOR PRICES, 


Mentioning American Machinist. 

FOR SAL Victor Colliau No. 8 Improved Cu- 
» pola. Having been delivered too 

late to set up for a special contract, we offer the 

above very cheap F. O. B. our works. 

Dimensions as follows: Height over all, 32 feet. 
Drum, 84’'x8’. Stock, 60''x19’, 8”. Tap spout, 5’ from 
ground line; bottom of charging door to top of 
drum, 6’, 5'’; lines up 46’ inside, to run 8 tons per 


hour. Todd Pulley & Shafting Works, 
East St. Louis, Ill. 































Boring and Turning Mills 


MADE BY 


BETTS MACHINE CO. 


WILMINGTON, DEL. 
= he _ 
NOTE THE FOLLOWING ADVANTACES. 


Positive feeds, no friction. 

Spindles entirely independent, can be moved 
simultaneously in opposite direc 
tions with different grades of feed 





Spindles not round, but of such 
shape as will allow ready adjust- 
ment for wear. 


Great range of feed and abund- 
ance of power. 


Send for list of machine tools on hand for immediate delivery. 
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NICHOLSON FILE COMPANY, 


sali ha onan R. I. 


Files and Rasps. 


In magnitude, variety and excellence of pro- 











LECOUNT’S 
NEW EXPANDING MANDREL. 


Amateur’s Size. Machinist's Size. 





Taking anything from No. hago 
. 1 .cccce OTe 17 to : in. 7” 

to 1 inch inclusive. pet heodineinn: “ ; 
POG ps:bisc05 ac aie ore $5. poor dicseUress i “a “ 18 
Patented Dec. 25, 1877. 5 & cw a x 84 G- a 


IF YOU WILL TRY THIS TOOL YOU WILL NOT REGRET THE EXPENSE. 
Cc. W. LECOUNT. SOUTH NORWALK, CONN. 





duct, this company has no equal in this, 
or any other country. 


THE “VOLUNTEER” 
UP-DROP, SIGHT FEED, LUBRICATOR, 


(GATES PATENT.) 
For Stationary Enginesand Pumps 





| RA 














g, GA ofall kinds. Lubricators for Sin- 
| & gle or Double Connection. 
° PRICE LIST. 
ND Nos...........| | | 3 
5. “$10.00 Siew $15.00 
WwW Capacity .. a ‘tpt. ae. + pt. | pt. 





NATHAN MANUFACTURING CO., 
92 & 94 LIBERTY STREET, NEW YORK, 


Send for Catalogue. SOLE MANUFACTURERS, 














24 and 26 West Street, Cleveland, 0. 
101 Chambers Street, New York. 
85 Queen Victoria St., London, Eng. 


Established in 1874. 


CLEVELAND TWIST DRILL CO. 








otal: VOLKER & FELTHOUSEN MFG. CO. a 
MANUFACTURERS OF! i Factory 
t ; in| ANIC: c bi; OINBY by 


A. Aller, New York; 8. C. Hispnasle & Anite, Boston; Hen 

Snell, Philadelphia; Thos. J. Bell , Cincinnati; Shaw, ren: 
dall & Co., Toledo; The George Seothin n Co., Cleveland; 
Goulds & Austin, Chicago; Kennedy & Pierce Machinery Co., 
Denver, Col; Sheriff & Ashworth, Pittsburgh, Pa.; Jos. Baur, 
Manistee, Mich.; Jas. Jenks & Co., Detroit, Wickes Bros., East 
Saginaw ; Adolph Leitelt, Grand Rapids; E. F. Osborne & Co., dt. 
Paul, Minn.; Rundle, Spence & Co., Milwaukee; Joshua Hendy 
Machine Works, San_ Francisco; Flynn & Emrich, Baltimore 
Forbes, Liddell & © ‘o., Montgomery, Ala ; Bailey & Lebby, Charles 
ton, S. C.: Pond Engine ering Co., St. Louis’ and Kansas City; 
2. B. 9 Joodwin, Norfolk, Va.; ¢ ‘olumbus Supply Co., Columbus, ©. 
Leeds & Oo., Minne. apolis; H. D. Coleman. New Orleans. 


WHAT USERS THINK OF THE 








—, Duplex 


I am using two of your Duplex Steam Pumps constantly for 


PARK MFG. CO. MACHINE TOOLS. 


be Special or General, any size, for the manufacture of 
MANUFACTURERS OF Ordnance, Locomotive, Marine ‘and Stationary Engines, 
Ships’ Boile rs, &c , supplie dto many leading Firms in the 

84 United States of America. 


Asquith’s Patent Radial Drills 
Beach 


Unequaled by any in the World. Send specification of re 
quirements. Large Stock of Tools ready for delivery. 
e Stree ét, | 


\'W. ASQUITH, HALIFAX, England. 
Mass. 


DRILLING MACHINES. 
The Park Injector, 


ALL STYLES WITH 
Latest Designs and Improvements. 
EJECTORS anp JET APPARATUS. 
D OS. 
o 


TO BOILER 





ree 





| 
| 
| For cuts and prices address, 


BICKFORD DRILL CO., 


Front & Pike Sts., Cincinnati, 0. 








~ FIRE PUMP DUPLEX PUMP 


BREWERS AIR PUMP 
SEND FOR CATALOGUE 
ie a AND PRICES. 


WM. BERKEFELD’S FOSSIL MEAL COMPOSITION. 
THE BEST “{rade-mary 


Non-Conducting Covering for 
Steam Pipe and Boilers. 


The only genuine Fossil Meal. Sold 
in bags of 110 lbs. each. Beware of W, 
imitations. Send for circulars. 


Fossil Meal Co, 48 Cedar St, N.Y. 7 C. 


A. GIESE, Sole Proprietor. 


FOR<+ Chucks, Drills, Reamers, Sorew-Flates, &e 


RAILROAD SUPPLIES. 
+ NEW CATALOCUE NOW READY. * 


AD PALMER, CUNNINGHAM & CO., L’d. 
oe 607 MARKET ST., 


PHILADELPHIA, PA. 










\ BOILER FEEDER 
PUMPING MACHINERY 
FOR ALL PURPOSES. 
























































| 
the last half year, for both hot and cold water, and must say that 
HALL | they give the best satisfaction. For noiseless running, high lift- 91 LIBERTY 
STEAM | ingand force, they excel all pumps I formerly had. 
Fr. Baumer, Syracuse, N. Y. STREET, 
The two 12” x 6'’x 12’ Duplex Pum 1s bou ht from you last 
PUMP CO., summer have given us entire satisfaction. : One Fike »m has been NEW YORK. 
in constant use in our Diamond State Mill, the other i in the old 
Ferry Mill. We will soon be ready for the 14" x 8’ ’x15'’ Duplex 


D1aAMOND STATE Ikon Co., at ity Del. 


eso DROP FOR NGS“, 


; Ne 


QUICK ACTION VISES. 


Steam 1. Pump ordered, 





ame 








a 
i oer MASS 








SHEPARD’S NEW $60 





FITCHBURG MACHINE WORKS, 


Manufacturers of 


Metal-Working Machinery. 


OFFICE AND WORKS 


NOS. 13 to 21 MAIN STREET 
FITCHBURG, MASS. 






SEND F FOR CATALOGUE E. 


BAILEY’S PATENT COPPER CAP FUSIBLE PLUG. 


A Cheap Means for Preventing Accidents to Steam Boilers through Low Water. 
Highly recommended by the chief Boiler Insurance C ompanies fof Great 
Britain. Over 150,000 sold in Europe since first introduced, with increasing 
sales. Highly recommended also by the U. 8. Board of Supervising Inspect- 
ors of Vessels at Washington, D. C.; by Prof. R. H. Thurston, and many 
other eminent expert engineers, as superior to any now in use, and filling 
all requirements. Highly recommended also by a number of master 
mechanics. 
GEO. VAN WAGENEN, 
233 West Street, New York City, 
SOLE AMERICAN LICENSEE AND MANUFACTURER. 
(er Illustrated Pamphlets on Application, 4} 




















HENRY CAREY BAIRD & CO., | Exhaust Tumbling Barrels. 
—_—— 


{ndustrial Publishers, Booksellers and Importers. | 
Henderson Bros. 


























ROOTS’ NEW ACME HAND -BLOWER.| x SCREW-CUTTING FOOT LATEE 
For Blacksmiths, etc. Slow Speed, Positive Blast. Is Durable | Foot and Power Lathes, Drill 
on teem | F Sree haraanr Aeacepenie 
= “ 8 Dogs Calipers, etc, 
6 5 ns Lathes on trial. Lathes on 
— a s "4 ond. for catalogue of Outfits 
5 i R S for Amateurs o Artisan’ 8. 
¢ 5 “ 5 Address. E.L. SHEPARD, Agent. 1345. Pome St..Cincinnat!.0 
; & 
od B 8 fF iW pHITES FLEXIBLE METALLIC FILLE 
o af ca ° For use of Pattern Makers and Architects. 
o 5 SA HOWARD WHITE, 44 N, 4th ST., 
i E = a s PH Gr- 
sa 22 : 367 ” seat A 
eeeas GN Gs 
a s > = mp. pol 
Bees 15 ASTOR PL. 
@ #Bze8 
FE oy ey NEW YORK. 
=< & cpa —-— PUBLISHERS OF 
a el = SCIENTIFIC AND INDUSTRIAL WORES. 
— Send for Catalogues and Circulars.—Free by mail. 
- . 
BEAUDRY’S | Baldwinsville gees Contrifngal wn, 
DUPLEX ) IRVIN VAN WIE, Prop. 
Pow f Pre SYRACUSE, N.Y. 
G $$ Vertical, Horizontal 
COMBINING and Suction Pumps, 
PRESS, SHEARS Capacity 100 to 40,000 
AND PUNCH. Pumping Outtita a 











“Storing Emery Wheel Co., 
——L. BEST, Manager,—— 
22 Stenwen tidal New York. 


(Formerly of re | 
dry’s Upright Power 
Hammer,) 

Scle Manufacturers, | 
Also manufacturers of | 
HARD COAL EEAT- | 

ING FORGES. 


Room 4, MASON B’DG, | 





Our Wheels for Machine Shop 
Work and Tool Grinding 











810 Walnut St., Philadelphia. | 
oll Cuz Boz ond Revised Catalogue of Practical and Scien | ge 
c Books. pages, 8vo., and our other Catalogues and MANUFACTURERS, 
- ~~’ WATERBURY, CT. 

FRICTION CLUTCH PULLEYS, SEND FOR CIRCULAR. 

HOISTING ENGINES, 
ELEVATORS, 

NEW SELF-SETTING PLANE. \MAINTAIN a VACUUM on EN- 
Sample sent as per Circular. GINES and ELEVATE the dis- 
—MADE BY— charge WATER to TANK at any 


oa ny eget Jy yt ay one fa any | 

WORTHINGTON 

STEAM AND 
LT POWER. 
vee vows Independent Condenser 

The Gago Tool Co., height 

This feature is appreciated by 
Vineland, 






part of the world who will furnish his address. } 
D. FRISBIE & CO., 112 Liberty St., N.Y. | 
ONLY APPARATUS that can 
PAPER MILLS SUGAR REFIN- 


ERIES COTTON and WOOLEN 
MILLS 


HENRY R WORTHINGTON 
Fifth o order from W iddicomb Furniture Co., Grand Rapids, > 
Mich: “ Please ship us 6 more of your No. 2 Self Setting N E Ww YORK 








70 KILBY ST 
Boston, Mass. 





superior to all others. 





8 
moothing Planes. As soon as we commenced buying these BOSTON PHILADELPHIA 


Planes from you, about a year since, we found them almost 
indispensable, and our men like them very much.” CHICACO sT Louis SAN FRANCISCO 
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A PHOTOCRAPH OF A 


6H. P. HARRISON SAFETY BOILER 


WILL BE MAILED TO ANY ONE INTERESTED IN 
Safe and Economical Steam Plants of Small Capacity. 


Address, Germantown Junction, Philadelphia, Penna. 
ae 353 A VALUABLE BOOK for EVERY 


I EA STEAM USER AND ENGINEER. 


PUBLISHED FOR FREE DISTRIBUTION, BY 


THE BABCOCK & WILCOX COMPANY, 


Manufacturers of 


WATER-TUBE BOILERS, 


107 Hope St., GLASGOW. 30 Cortlandt St., 


This System of Feed Water Heater is the Best 








NEW YORK. 


SWEET’S 
Measuring Machine. 











AND THE 
The only Lig mre 
that will not lose its 
accuracy by wear. 
Satisfaction Guaranteed. 
SYRACUSE 
is the simplest TWIST DRILL CO. 
HEATER Syracuse, N. Y. 
on the system. - IP. RICHARDS’ 
EST SYSTEM OF SCREW PUNCHES 
Has Straight Tubes ; 
With reliable provision 
for expansion, and will 


HEAT AND PURIFY 
THE WATER. 
EQUAL TO ANY 
With same Feet of Heat- 
ing Surface and 


Wear the Longest. 


Send for description and 
Histories of Boilers and 
Feed Water Heaters, to 


BridgeportBoiler Works, 
Bridgeport, Conn. 
Agents, THE POND ENGINEERING COMPANY, 
St. Louis and Kansas City, Mo, 





FOR RIVETS FROM 4” TO 3(’ DIAI 
PROVIDENCE, R. 


i OAR: = 


SEND FOR LIST OF USERS. 


Evansville Spar Mining Go., Evansville, Ind 
STEAM 


ia The Bale ceNeRaToR 


“@ enerates steam rapidly and economi- 



























cally. Constant circulation of water. 
Easily Cleaned. Furnace produces per 
fectcombustion, Best evaporative duty. 
Mate rial and het ceased Al. Large 


cum er in us 


WM.T. BATE & SON, 


a Sole Manufacturers, 
Conshohocken, Penn. 


Weitmyer Patent Furnace, 


Manufactured and Sold by 


FOUNDRY AND MACHINE DEPARTMENT 


For burning screenings, cheap fuel, et 
HARRISBURG, PA, 








Portable and Trac- 
Boil. 


Ide Auto, Engines. 
tion Engines. Steam Road Rollers. 
ers of all descriptions. 


THE WAINWRIGHT 
. Corrugated Copper Tube Expansion Joint. 


: ABSORBS ALL 


EXPANSION AND CONTRACTION IN STEAM PIPES. 


Never Requires Re-packing. Write for Descriptive Circular to 
THE WAINWRIGHT MAN’F’G C0., 65 and 67 Oliver Street, Boston Mass 


BEST CHARCOAL IRON STANDARD 


lap welded BOILER TUBES 


SYR. AC USE a I BE CO., SYR. AC USE, A Le 


The HOPPED Live=Steum ha Tle Purifier, 


Guaranteed to Prevent Scale in Boilers, 
Hard Sheet Steel Troughs, Easily 


leaned, 


HOPPES MANUFACTURING CO., 


Send for Catalogue D. SPRINCFIELD, OHIO. 


ECONOMICAL STEAM BOILERS W.C. YOUNG & CO.,"euse"" 


A SPECIALTY, 
Pond Engineering Co, *"°°:|Engine Lathes, Hand Lathes, 
FOOT POWER LATHES, SLIDE BESTS, Etec. 


STEEL BAL LS The Almond Coupling 


FOR ANTI-FRICTION BEARINGS, A NEW auarer tur 


OF BEST CAST STEEL. A) 
motion to replace 
HARDENED GROUND & BURNISHED, = quarter turn belts and be vel 
tf ccars 


3-16" to 3". Diameter. 
Samples and prices on application. T, R. ALMOND, MFR., 
SIMONDS ROLLING-MACHINE CO. 83 and 85 Washington Street, 
BROOKLYN, N. Y. 


FITCHBURG, MASS, 














Using any kind of water. 








SEND FOR 
PRICES. 


















NOISEL ESS. 


MANUFACTURERS OF 


LATHE and DRIL 
CHUCKS.:: 


SEND FOR CATALOGUE. Ee ; 


WESTCOTT CHUCK CO,, one. 1.1 


| GEARED CHUCKS. | 


Jaws Reversible. 
io}? 


es: = 
ch. 








Hydrostatic Machinery 


PRESSES, 
PUMPS, 
PUNCHES, 


ACCUMULATORS, 


Vault El Elevators, , &e., de. 
WATSON & STILLMAN, 


204-210 E.43d St., New York. 


MONTGOMERY & CO., 


105 FULTON ST., NEW YORK, 


TOOLS, SUPPLIES ano MACHINERY 


FOR ALL BRANCHES OF THE MECHANICAL TRADES. 


Illustrated Catalogue (300 pages) mailed on receipt of 
Fourteen Cents. 


Kary » 


CHUCK 


M'F'R'D BY THE 
HOGGSONSFEITIS 


EST/849  ¢*- 
CW HAVERY 


“CUSHMAN” CHUCKS 


Are guaranteed to be right in all respects. Ask to 
see them at your de...r’s, or write direct to the 
factory. Respectfully, 


THE CUSHMAN CHUCK CO., 


HARTFORD, CONN. 


THOS. H. DALLETT & 60. 


1305 Buttonwood Street, 
PEILADELPHIA, PA. 


Portable Drills, 
Hand Drills, 
Boiler Shell Drills, 
Light Drill Presses, 
Special Machinery. 


SEND FOR CATALOGUE. 

















UNIVERSAL. 
INDEPENDENT! 
ECCENTRIC 
UNEQUALED 
IN STRENGTH, 
ACCURACY 
SIMPLICITY OF 
CONSTRUCTION, 


72 PAGE CATALOGUE 
AND PRICE LIST 
MAILED ON APPLI- 
CATION. 























SMOOTH 
INSIDE & OUT, 








HARLES Mi LY 
5S ANN’ ST. # NEw Yorx«- 


ESTABLISHED 1853, 


HOWSON & HOWSON 


Counsellors at Law Solicitors of Patents 
Philadelphia Offices : 119 South Fourth Street 
New York : Potter Building, 38 Park Row 
Washington, D.O, : 915 F. Street 





HORTON CHUCKS. 


UNIVERSAL CHUCKS, both 3 and 
4 Jaw, from 4” to 42”. 


COMBINATION CHUCKS, both : 
and 4 Jaw, from 6” to 42”. 


IMPROVED 4 JAW INDEPEND- 
ENT CHUCKS, from 4” to 30”. 

CAR WHEEL CHUCKS, from 24 
to 42”. 

CUTTING-OFF MACHINE 
CHUCKS, from 4” to 24”. 

FULL LINE of 2 Jaw Chucks. 
&@ Send for Illustrated Price List. 


THE E. HORTON & SON C0., 


WINDSOR LOCKS, CONN., U.S. A. 








J. W. DENNIS, 
14 West Seneca St., Buffalo, N. Y. 








Universal Traverse Grind > ap- % y| 
plicable to any lathe for gri. ing ye 
Reamers, Mandrels, Disks, iuper as 
Spindles, or any hardened steel work. 


B. W. KEIM’S New 
= Water Jacketed Cu a 
= la produces superior 


ena w.th a saving 
. Of a laborer 












= “PAT. PENDING 


and 10 per 
ct. of a sav- 
ing in metal 
and fuel. It 
is especially 
adapted for 
the use of 
stove, brass 
and iron 
founders, 
also for the 
t.eatment of phosphor-bronze, conper and bell 
metal. It is so constructed that by the addition of 
1‘¢ per cent. of aluminum a steel casting can be 
roduced. It requsrss Hees, if any, repairs, and the 
ottom need not be dropped for months. Estimates 
furnished for portable reduction works for the 
smelting of gold, silver, lead or copper ore, Assay- 
ing and analyzing promptly attended to by the 
pest ofchemists. Yourcorr eapondence } is eerieited. 
for illustrated catalog 
CL IMITED, ong 


The HARTSFELD FURNACE CO, catSMate®'s, 


PUNCH AND DIE GRINDER, 


For grinding pune - 8 
and dies, such as are used 


























in making bolts, riveta, 

screws anda mange variety 
of square or circular 
pieces requiring one or 
more finished faces. 
Works equally well on 
hard steel, chilled iron or 
softer metals. Can be ar 
ranged to grind convex, 


concave or flat surfaces 
Work can be ground to 
any desired thickness 
», OF several rier 
ground to eam 
> thickness 

Write for Circu 
lar. 


=~ Springfield 
Emery Wheel Co., 


SPRINGFIELD, MASS 


sem oo CATALOGUE OF E0015 


And Supplies sent free tu any address on veseiye of Ten 
Cents in stamps "for postage) 


CHAS. A. STRELINGER & CO.. Yeo Detroit, Mich, 








Write for Prices to 





TRUMP CHUCK. 


The Best and Cheapest €huck 
made. Will hold STRAIGHT or 
TAPER Shank Drills ACCURATELY. 


8 sizes: 4", 14” and 8¢’’, 


TRUMP BROS. MACHINE CoO., 


WILMINGTON, DELAWARE, 





(Concave or 


for Linke, Wedges, Keys, etc, 


Mechanics, 





GREENWOOD’S UNIVERSAL PLANER CHUCK. 


For Straight, Curved 
Convex), 

or Angle Work Used on 
any Planer with C ross-Feed 
Indispen- 
sable tor Locomotive Builders and Master 


PEDRICK & AYER, 1025 Hamilton St, Philadelphia, Pa, <= 














} 
A. 


mm \— 9 


ee ee ee ee ae ee a 


—oaw 











\priL 28,}1888 


AMERICAN MACHINIST 








MORSE TWIST DRILL AND MACHINE COMPANY, New Bodtora, mass. 


Morse Patent Straight-Lip Increase Twist Drills, 


Manufacturers of 






Solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills. 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 


SM 





CURTIS & CURTIS, 
Successors to FORBES & CURTIS, 
66 JOHN ST., Bridgeport Ct.,U.S.4. 


MANUFACTURERS OF 


The Forbes Pat. Die Stock, 


Pipe Cuttin 
M 


A portable cutti and thread- 
ing machine with which one man 
can with ease thread pipe up to ais 
inch diam. No vise is required. ¢ 


Sendfor Illustrated Catalogue, 


M ACHINER 
For Reducing & Pointing Wire 


Especiatty Avapteo to Pointing Wire 
Rops ano Wire ror Drawina. 

For Machines or information, address 

the manufacturer, 


S. W. COODYEAR, Waterbury, Ct. 


SPECIAL MACHINERY, 






















WM; Drill Presses, 
i Tap Drill pe 


A Complete Cutting-off Machine, $4.00. 
Larger ones which cut to 2 in. $8.00. 
S. ELLIOTT, Newton, Mass. 


We are making & speciuity of 


14 Inch ENGINE LATHES; 
And are selling them at such very low 
prices that even the Poyerty- 
Stricken can afford to buy them. 

% sleep another night until 
Poy! = aad Phototypes and 


you wri 
d Mfg. Co, 
Prices. § nite we 





COMPLETE STEAM PUMP 
ONLY SEVEN DOLLARS 
DEMAND THIS, PUMP 
OF ‘YOUR 
DEALER 


OR WRITE 


TO US FOR PRICES 


Van Duzen's PATENT 


= VANDUZEN & TFT. 


lo) i eG 
CINCINNATI, 


es 
ee 
= 








NGINE fathes, Hand Lathes, Foot Lato Op ht pe, 








and Milli achines. Agents, MAN 
& MOORE, ill ERTY STREET, NEW YORK. 
i JoorrwauzicutenD svnacusnny 3 
se . 
Prt ti tititi titi titel tit 





MACHINIST'S SCALES, 


PATENT END GRADUATION. 
We Invite Comparison for Accuracy with all others. 
EVERY SCALE GUARANTEED. SEND FOR LIST. 


COFFIN & LEICHTON, SYRACUSE, N. Y, 








Positive Pressure or Blast Blower. 


1. They are Cheaper than any other. 

2. They are Equal in Capacity to larger ones of other makes. 

8. Very Little Power is required to run them. 

4. Exceedingly Simple in Construction. 

5. Give a Positive Blast, and will drive air through the smallest apertare. 
6. For Blow Pipe or Furnace they have no equal. 


GESSWEIN MACHINE Co. 
OFFICE, 39 JOHN STREET, NEW YORK. 


MANUFACTURED BY 








Par 


ne — 
=o 








—_—— 


If 


Tl New and Improweda 


ENGINE LATHES, 


FOR IMMEDIATE DELIVERY. 
MULLER MACHINE TOOL COMPANY, 


8th and EVANS STS., CINCINNATI, O. 





BORING AND TURNING MILLS - 1: 


LATHES PLANERS DRILL PRESSES 
F.P. MICHEL ROCHESTER N.Y. 


L. W. Pond Machine Co. 


Manufacturers cf and 
+ Dealers in 


lron Working Machi 















Improved Iron 
Planers a_ spe- 
cialty. Feed, pat- 
ented Feb. 9, 1886. 
Belt Shifter, pat- 
ented Nov. 2, °886. 
(40 Union St. , 

Worcester, & 

Mass. 


RICHT pyres: 
70-23-25-28-32-367 RILLO 
(© URRIERAONYDER 









Meno N'SiorK WORCESTER, MASS 








S(UIMLMMUIIS CARY & MOEN © 


(Y ‘ex 
STEEL WIRE OF Fay DES pane 











~~ 


New Haven Manf’g Co. 


NEW HAVEN, CONN. 


IRON-WORKING MACHINERY. 





- DIXON’S 


| SILICA GRAPHITE 
| BOILER-FRONT AND SMOKE-STACK 


PAINT, 


WILL LAST FOR YEARS. 
Joseph Dixon Crucible Co. 


JERSEY CITY, N. J. 












William Barker & Co. 


Manufacturers of 
IRON AND BRASS 
WORKING 


MACHINERY 


140 & 142 E. Sixth Street, 
N'r Culvert, Cincinnati, 0. 


Send for circulars and 
cea. 











BL 


L. S. STARRETT, 


Manufacturer of 


1FiINE TOOLS 


ATHOL, MASS. 
SEND FOR FULL LIST. 















































Wultulntulnh 


The Armstrong Mfg. Co. 


BRIDGEPORT, CONN. 








STOCKS AND DIES FOR PIPE, BOLTS AND BRASS 
PIPE WRENCHES, PIPE VISES, ETC. 





—— SEND FOR CATALOGUE, ——— 





| a 





a: ae: 
CZ 
ee 


; 7 
a HG # - $ 
a Md 
MANUFACTURERS OF THE ORIGINAL 
TRADE MARK. 


“i, X. L. 
Pipe Cutting & Threading Machine, 


BEWARE OF IMITATIONS. 

None genuine without our Trade-Mark and Name. 
STEAM AND GAS FITTERS’ HAND TOOLS. 
Pipe Cutting and Threading Machines 

for Pipe Mill Use, a Specialty. 
Send for Circulars. YONKERS, N. Y. 








> \_kcu 


“ACMB’”’ 
Single & Antomatic Boltcutters, 


Cutting from 3-8 in. to 6 in. diameter. 
Also Separate Heads and Dies. 
in . Send for Catalogues and Discounts. 
Agents, Manning, Maxwell & Moore, New York. 






PAT. DEC, 6, 1882. 
PAT. DEC, 4, 1883. 
PAT. AUG. 26, 1888 
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. BAIRD MACHINERY CO. 
Pittsburgh, Pa. 
rae Machinists’ 
: Tools and 
Supplies. 
Pattern 
Makers’ 
Tools. 
Boiler 
Makers’ 
Tools. 


Sturtevant Blowers 
and Exhaust Fans. 


Boffalo Cupola & Forge Biowers. 


WARRANTED 
Superior to any 
other make. 

All sizes and 
styles of every 
class of work. 


BUFFALO 


FORGE G0. 


BUFFALO, N.Y. 













Send for Cata- 
logue and prices, 





Friction Driven 
Center Grinder 
A neat, simple and cheap too) 
to true up centers, will grind 
centers up quicker than the 
can be annealed, turned an 
hardened, will go on any size 
lathe without any adjustment. 
Send for descriptive circular 
ENERGY M’F’Q CO. 
1115 to 1128 8. 15th Street 
PHILADELPHIA, PA. 











P. BLAISDELL & CO, 


Manufacturers of 


Machinists’ Tools 


WORCESTER, MASS. _ 











{ 211 Bace St., Phila. 
Manufacturers of 


PATENT Q1LERS, 


Cylinder Sight Feed 







Cups, Government 
Regulation Pop 
Safety Valves, for 
Locomotive, Sta- 
tionary and Marine 
Boilers, also the 
** Reliable ”’ 


Trap. 


THE CAMPBELL MACHINE CO. 


is very thoroughly equipped to do first-class machinist work, 
in experimenting, model making, and the building of 
all kinds of fine light Machinery and Tools. 


Superior Workmanship at Reasonable Prices. 
Address CAMPBELL MACHINE C0O., 
PAWTUCKET, R. I. 


Steam 








PATENT UNIVERSAL SCREW-CUTTING CENTER 
ye wvkeaco., |WIST DRILL GAUGE. 


Fine Machinists’ Tools. —E. Boston, Mass—Send for Circular 


BEVEL GEARS, 


Cut Theoretically Correct. 


For particulars and estimates apply to 


HUGO BILGRAM, 


Machinist, 
Successor to 
BREHMER BROS. 
440 N. i2ihsSt., Philadelphia, Pa. 


SHAPING MACHINES 


FOR HAND AND POWER, 
6’’, 8” and 10” Stroke, 


Adapted to All Classes of Work 
to their Capacity. 


Circulars Furnished. 


BOYNTOR & PLUMMER, 


WORCESTER, MASS. 


E MACHINE WORKS, 
: Waterford, hi 


FOX, TURRET 











” wane 


beg 


Kk. Ay eta Wy Brass Finisher’s 








SIX PRESSURE REGULATORS 


Were recently made by us for the steam pumps of the Boston Heating Co., 


and guaranteed to maintain a pressure of 400 lbs. in the system. They 


filled the requirement when tested at the factory of the Blake Pump Co., 


and are now doing satisfactory service. 


MASON RECULATOR CO., Boston. 
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WILLIAM SELLERS & CoO,., Incorporated. 


PHILADELPHIA, PA. 
BUILDERS OF 


MACHINE TOOLS FOR WORKING IRON AND STEEL, 


Improved TURNTABLES for LOCOMOTIVES, CARS and PIVOT BRIDGES. 


High Speed Power Traveling Cranes and Hand or Power Swi 
Cranes, Shafting, Pulleys, Hangers, &c., for transmission of 
power. Improved Self-Adjusting Injector of 1876. 
Self-Acting Injector of 1887. Fixed-Nozzle Auto- 


matic Injector of 1885, 
INJECTORS for ALL CONDITIONS of LOCOMOTIVE and STATIONARY SERVICE. 


Hamilton, 


© on. 





Ti Lav ASTER 


Double, Single, Angles 


Bar, Gang, Horizontal, 
Twin, Boiler, Spacing 
Gate. Multiple, Belt and 
Steam-Driven 


Punches and Shears, 


Over 300 Sizes. iy 
Power Cushioned Hammer. \ ys 


Send for New Catalogue. = “Ae 


PHOSPHOR-BRONZE 
INGOTS, CASTINGS & MANUFACTURES. 
THE PHOSPHOR BRONZE SMELTING CO. LIMITED 

512 ARCH ST. PHILADELPHIA Pa.U.S.A. 
ORICINAL MANUFACTURERS OF PHOSPHOR- 
4 BRONZE IN THE UNITED STATES AND OWNERS 
Wore OF THE U.S PATENTS. 


ARREARS F-series oe 
THE BECKETT & MCDOWELL MFG. CO. 


ARLINCTON, N. J. S. A. Beckett, GEN’'L MANAGER. 


IRON FOUNDERS AND MACHINISTS, 
MANUFACTURERS OF 


Steam Engines and General Machinery, Specialties: Ore-Crushing Machinery, Stamp 
Mills and Mining Hoists. 


Having Extensive Foundry Capacity, we are 38 to contract for regular 
supply of Machinery Castings, 


PURE CARBON BRONZE. 


Heavy Journal Bearings our Specialty. 


Specially adapted for use on Steam Engines, 
Heavy Machinery, Locomotives, &c. 


Look for brand, “Pure Carbon Bronze.” 


CARBON BRONZE CO., 


SOLE MANUFACTURERS, 


388 WATER ST., PITTSBURGH, PA. 


CLUTCH PULLEYS AND 
CUT-OFF COUPLINGS 


FRICTION 


JAS. HUNTER & SON, 
UNIVERSAL RADIAL 


North Adams, Mass. 
RADIAL DRILLING MACHINE 


END for Illustrated Price List of Fine Tools, 
manufactured by Standard Tool Co., Athol, Mass. 

| = “= THREE DESIGNS, SIX SIZES] 

| fm BODY ALL DESIRABLE FEATURES 


> PRICES$450.°& UPWARD 
UNIVERSAL RADIAL DRILL CO 


PECKS PAL 


BEECHER & PECK 
OF IRON 


DROP BORGINGS ce sec 


BEECHER & PECK, NEW HAVEN CONN. 
——THE— 


Powell Planer Co. 
Manfrs, IBON PLANEBS, 
Worcester, Mass. 














41 GENUINE 
INGOTS & MANUFACTURES 
BEAR OUR 


REG TRADE MARKS 


AY 


Prey bhor 

















— ek, 
wu 








ROP PRESS. 


NEW HAVEN 
CONN, 


Any Too : we make will be sent by mail or express to 
any address, all charges prepaid, on receipt of price, 


~ VOLNEY W. MASON & co., 
Friction Pulleys, Clutches and Elevators, 
PROVIDENCE, R. I. 


BAKER'S COMMON 
SENSE OIL FILTER. 


Is the most Simple, Neat, 
Ornamental, Effective, 
Complete and Convenient 
OIL FILTER in the Mar- 
ket. The whole operation 
is visible, and any ordinary 
man can operate it successe- 
fully. It will pay for itself the 
B first year, if a little pains is taken 
to catch the waste oil from your 
Engine, Dynamo, Shafting, ete. 
etc. Manufactured and for sale 
by CHAS. F, BAKE 


223 Third Ave., SB. MINNEAPOLIS, MINN. 


MACHINE TOOLS 


For Immediate Delivery. 
























OSGOOD DREDGE 00, 2 Albany, N. Y. 


RALPH R. OSGOOD, Pres. JAMES H, BLESSING, Suer res. 
JOHN K. HOWE, Secretary and Treasure 


MANUFACTURERS OF 


Dredges, Excavators, Ditching Machines, Derricks,ete 


1 42in. 
1 82in, 


x 18 ft. bed, treble-zeared LATHE, 

x 18 ft. bed, treble-geared sé 

1 36 in, x 36 in. x 9 ft. stroke PLANER, 

1 40 in. x 36 in, x 12 ft. stroke PLANER, 

1 48x 48x 2ft. stroke PLANER, 

These planers are held at very low prices. 

1 72in. Puley TURNING MACHINE, 

172in, * BORING MACHINE, 

1 13in SLOTTER, 

1 42 in. Cam Milling Machine for Printing 
Cam. 


Press 








BEMENT, MILES & CO., 


PHILADELPHIA, PA. 


—BUILDERS OF— 


METAL-WORKING MACHINE ‘TOOLS 


Railroad Shops, Locomotive and Car Builders, 
Machine. Shops, Rolling Mills, Steam Forges, Ship 
Yards, Boiler Shops, Bridge Works, 


ETC. ETC. 








THE OPEN-SIDE IRON PLANERS. 


For Accuracy and Dispatch in the performance of th 
regular line of planer work, these tools are guar- 
anteed to be unexcelled by the ordinary 
style of planers of the very best makes. 


For a large class of the Extra Wide and Heavy Work, 
requiring the Large and Costly Planers of the regular type, 
the Open-Side Planers are invaluable. 

The Sellers Spiral Planer Motion is employed on 
these planers. 


DETRICK & HARVEY, Manufacturers, 


Price, phototypes, etc., on application. 


BALTIMORE, MD. 








a7 


RICE AUTOMATIC CUT-OFF ENGINE. 


Self-Contained. Sensitive Governor. 
Balanced Valve. High Speeds. 
Stationary Oilers. Best Economy. 


Gold Medal Cineinnati Exposition, 1884. 


THE JOHN T. NOYE MFG. CO., 


BUFFALAQ, NM. Y. 











FOR IMMEDIATE DELIVERY. 


No. 3 BRAINARD MILLING MACHINE, Complete. 
No. 3 DALLETT PORTABLE DRILL. 
One 24”x24”x6’ WHITCOMB PLANER. 


TALLMAN & McFADDEN, 
1025 Market Street, 


Philadelphia, Pa, 





DIEEL 
GADTINGS 


From 1-4 TO 15,000 lbs. WEIGHT. 


True to Pattern, sound, solid, free from blow-holes and of un- 
equaled strength. 

Stronger and more durable than iron forgings in any position or 
for any service whatever 

40,000 CRANK sa el and 80, 000 GEAR WHEELS of this steel 
now runn 

Cross-Heads, Rockers, i Heads, etc., for Locomotives. 


prove this. 
TEEL CASTINGS of every description. 


Send for Circulars and Delete to 


CHESTER STEEL CASTINGS CO., 


Works, Chester, Pa. 


Office, 407 Library St., Philadelphia. Pa. 





COILS & BENDS 


— OF — 

» IRON, 

BRASS and 
COPPER 


PIPE. 


ALL STYLES. 
THE NATIONAL PIPE BENDING CO., 


82 River Street, NEW HAVEN, CONN. 


SENSITIVE DRILLS. 


NEW STYLES, 
GREAT IMPROVEMENTS, 


PATENTED GANG DRILLS. 
Two, Three and Four Spindles. 


The spindles in these drills are driven with 
a single belt made endless, no lacing, and 
tightener pulleys for usting tension pro- 
vided. No more trouble from slack belts, 
slippage, uneven motion from lacings or 

ost taking up belts 
ALWAYS READY FOR USE 
perior to an: ~~ le spindle drill 
ond, cape drilling fro z 004 to3-4inch holes. 

Ph pny CPInpL Dri improved Over 

$00in use. Send for catalogue. 


DWIGHT SLATE MACHINE CO., 


HARTFORD, CONN. 


























American Standard Gauge & Too! Works, Wilmington, Del. 


Makers of Implements for Standard Measurements. 





Flat Bar Gauge. 


y 
Crescent Gauge. 


JAS. A TAYLOR & CO. 


WANTED—O00 More Tool Agents 


In machine shops south and west 








| THE NEWARK MACHINE TOOL WORKS, 


Newark, N. J. 





of Penn, Outfit free. Samples 10c. 
E.H.Ranoatt & Co..154 Lake St..CHicago, ILL. 





) 


COPELAND ult. BURNING STEAM ENGINE 


Water, Steam, Fire. Entirely 
and reliably AUTOMATIC. 
No engineer required. 
Consumes about one-third 
as much oil as other oil- 
burning engines. Weight of 
2H. YP. engine, 100 pounds. 


’ 
Northrop Mfg Go., 
117-121 N. Front Street. 
CAMDEN, N. J. 
General Agents: 
Penna: 











KirK Brown 
18 8. Broad St., Phila. 


Chicago: 
CopELANnpD S. E. Co., 
199 S. Clark St. 


St. Louis: 
w M.M. Buck & Co, 


KORTING GAS 
ENGINE. 


1 to 66 Horse Power. 
pe The Korting 
Gas Engine 
is placed upon 
its merits and 
under full guar 
antee to every 
purchaser. 





CATALOQUES on 
APPLICATION. 


meet KORTING GAS 
Ze INGINE (, 


LIMITED. 





60 BARCLAY STREET, 


NEW YORK. 
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NEW TANGYE BUCKEYE AUTOMATIC CUT-OFF ENGINES. 


In Use, Over 1,000 


25 to 1,000 EL.P. 


These engines are the combined result of long ex- 
perience with automatic cut-off regulation, and most 
careful revision of all details. They are designed and 
constructed for heavy and continuous duty at medium 
or high rotative speeds. Highest attainable Economy 
in Steam’ Consumption and superior regulation guar- 

Ee anteed. Self-contained Automatic Cut-off Engines 
12to100H.P. for driving Dynamo Machines a specralty. 
Illustrated Circulars, w vith various data as to practical 
Steam Engine Construction and performance, free by 


mail. Address, BUCKEYE ENGINE CO., Salem, Ohio. 


Sh LBS AGENTS Wl. SME ISCORTLANDE STREET, X.Y. {ROBINSON & CANT. Paul, Minne 


KENSINCTON ENCINE WORKS, LIMITED, PHILADELPHIA. 
Sole Licensees and Manufacturers for New Jersey (South of Trenton), Eastern Pennsylvania, Delaware, Maryland and Virginia. 


BLESSING’S W ATER CIRCULATOR ¢ PURIFIER 


Guaranteed to Absolutely Prevent Formation of 
Seale in Steam Boilers. 


Automatically takes water from the boiler, 
filters it, and returns it in pure condition, thus 
removing scale-making impurities from the 
water, and maintaining a free and steady 
circulation. Combines the well-known 
Albany Steam Trav witha Filter of novel 
construction, which has no rival in point of 
er facility for cleaning, and assurance 
against clogging of sand valve. 
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Send also for Circulars of Albany Steam 
Traps, Blessing’s Renewable-Seat Stop and 
Check Valves, Pump Governors, Water Circula- 
= tors and Puriflers, etc. 


Albany Steam Trap Go., a:sasy, ». 7 
WILSON’S 


SPEED CONTROLLER, 


As attached to the Gover- 
nor of a Corliss Engine, 
made only by 


Remington Machine Co., 
~ BUILDERS OF 


4 Sec 








“OTTO” GAS ENGINE WORKS. 
SCHLEICHER, SCHUMM & CO., 
88d & Walnat Streets, 
Philadelphia. 


180 Washington Street, 
Chicago. 
New York Agency, 18 Vesey St. 


OVER 25,000 
ENGINES SOLD. 





COBLISS ENGINES, 
HORIZONTAL BOILER MAKERS AND 
**Otto’’ Gas Engines. BRASS FOUNDERS. 
VERTICAL 


Wilmington, Del. 


STEAM ENGINES 


Upright and Horizontal, 
Stationary, 
Portable and Semi-Portable. 
8 to 16 Horse Power. 
mae Illustrated Pamphlet Free. Address 
;>JAMES LEFFEL & CO 

SPRINGFIELD, OHIO, 
or 110 Liberty 8t., New Yor& 


**Otto’’ Gas Engines. 
TWIN CYLINDER 
“Otto”? Gas Engines. 
, COMBINED 
P “Otto” Gas Engines and Pumps. 
COMBINED 


; “Otto” Gas Engines and Dynamos, 
eS = —Feee —_—_—-_— 
Consume 2 to 75 Per Cent. Less Gas than 
ANY other Gas Engine doing the same work. 
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MANUFACTURERS OF 
\MPROVED 


STEAM ENGINES 
“Vu Vanier 
Sizes Varying from 
30 to 2000 Horse Power. 
Horizontal or Vertical, 
Direct Acting or Beam, = 
Condensing, Non-Condensing, = 
or Compound. = 
Send for Circular. 













PR EENGINES 
“hea ti Poa 
sel 
TUBULAR mie 
, GEO-A-BARNARD 


*AGENT- 





Evinse Cirlss Engine 


Non-Condensing, 
Condensing, 
Compound, 
40 TO 1,000 H.P. 
Send for Circulars. 


E.P, HAMPSON & 00. 
36 CORTLANDT ST.,_ 

NEW YORK, ©& 
Sole Eastern Agents. ” 





M. J. TIERNEY, 20 NORTH CANAL STREET, CHIGAQO, WESTERN AQENT. 


—FaIER COMPANY, Builders, 


WAYNESBORO, PA. 












iA ‘GENUINE ° : “ CORLISS.” 








Russell & Co.| ' 


MASSILLON, OHIO, 


BUILDERS OF 


AvuTomaTic ENGINES 


BOILERS, ETC. 


Complete Power Plants Furnished 
and Erected. 


Smwp ror CaTALocue. 


IMPORTANT! 


We are now placing on the 
market 17”, 24”, and 27” Engine 
Lathes, same design and construc- 
tion as our celebrated 19” and 21” 
Lathes, 











a The Best Engine in titeiatek for Heavy Work. 
WILLIAM TOD & CO., 
YOUNCSTOWN, OHIO. 





LARGE STOCK ON HAND 


OF 


JONES & LAUGHLIN’S 


Cold Rolled Shafting 


FOR WHICH WE ARE AGENTS. 
Can FURNISH QUICKLY 


Hangers, Pulleys, &c. 


Aso In Stock, A Fun. Line 


MACHINE TOOLS. 


SEND FOR LIST. 


E. P, BULLARD, 


62 College Place, 
and 72 Warren Street, 


NEW YORK. 





We shall produce them in large 
lots, in order that we may be able 
to offer them at the popular prices 
that induced the unprecedented 
sale of our 19” and 21” Lathes. 

Weight of 24” with 10 ft. bed, 


5200 Ibs. 


Weight of 27” with 10 ft. bed, 
6500 Ibs. 


We furnish, without extra 
charge, Taper Attachment, Com- 
pound Fest, Automatic Stop for 
Carriage, Pulley Rest, Etc., in ad- 
dition to regular attachments. 


WRITE FOR PRICES, WITH CUTS 
AND DESCRIPTIONS. 


LODGE, DAVIS & 00, 


MANUFACTURERS 


Machine Tools, 
169, 161, 163 and 165 EGGLESTON AYE., 
136, 138, 146, 148, 160, 152, 154. 6th St. 


CINCINNATI, OHIO. 
(See our advertisement on last page.) 


—_— TiS 


LAIDLAW & DUNN CO. 


Purchasers of 
McGOWAN PUMP CO. 
Established 1862, 
CINCINNATI, O. 
Manufacturers of 


“Hero” Vertical 


BOILER-FEEDERS, 


“STANDARD” 


“oe DUPLEX PUMPS, 


‘ With Brass 
Bomovable Water Cylinders. 
Send for Circulars. 


OIL ENGINES. 


For Printers, Steam Yachts, 
pumping water, sawing wood, 
making ice-cream, Carpenters, 
Mechanics. 1to5H.P. Fuel, 
Kerosene. o dust. Auto 
matic in fuel and water -_ 
ly. Illustrated Catalo, 
ee. Mention AMERICAN 
CHINIST. 


SHIPMAN ENGINE CO., 
92 Pearl St., Boston, Mass. 


JOHN McLAREN, 


4 __ BORLISS 
Engines, 















THE += Engine 


‘sim Extr ome 
* im plicity and 

bility Self- 
Pabrater oiseless 
and Economical. Will 
stand more Hard 
Work and Hard 
Usage than others. 
One ralted two Cylinder 
Engines for Launch 
and other purposes, 
High-class Vertical, 
Horizontal and Quick- 
Steaming Boilers,with 
Supplies. Low Prices. 
1to 15H. P. 


— SEND FOR CIRCULAR 








Wood - Working Machinery 


For Chair, Furniture and 
Cabinet Factories, Box Shops, 
m Planing Mills, Pattern Mak- 
ers’ use, etc. 


ROLLSTONE MACHINE CO. 
45 Water St.,Fitchburg, Mass. 


FLATHER LATHES 


14, 15, 16, 18, 20 and 24 
Inch Swing. 


















AIR 
+, Compressors | 


and 


=9 BOILERS. 





nis wouiaa rote 








sree Siac 
rf? 
STEARNS M F’G COMPANY, 
ERIE, PA. 

ENGINES from 15 to 400 Horse Power. 
Boilers of Steel and Iron supplied to the trade 
or the user. Send for Catalogues 
SAW MILLS and GENERAL MACHINERY, 

+ Works at Erie, Pa. 
New York Store, 40 Cortlandt Street, 





SMITH & BARNHURST, Managers. 


Any length of Bed up to 20 feet. 


SPECIAL CHARACTERISTICS. 
Large Hollow Spindles. 
Great Range of Feed. 

Proper Proportions. 
Fine Workmanship. 
Turret Attachment. 
Taper Turning nile gaa 


Works at Nashua, N 


HILL, CLARKE & CO. 


hick: Selling Agents, 


156 Oliver St., - Boston. 
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“Care should be taken to de- 
stroy old catalogues. Only those 


of the latest edition should be kept 


on hand.” 


New edition of catalogue now 
ready for distribution. 


Brown & Sharpe Mfg. Co., 
Darling, Brown & Sharpe, 


Providence, R. I. 





Duplex Steam Pumps 


—AND— 


SPB TEN WU MACHINERY 
ORDON & MAXWELL C0. 


HAMILTON, OHIO. 


COPYRIGHT 1883 BY 


THE | 


BRANCH HOUSES: 
NEW YORK, 96 Liberty Street. 
PHILADELPHIA, 705 Arch Street. 


CHICAGO, 96 Lake Street. 
C RA N ES é BOSTON. 


IMPORTANT TO USERS OF VALVES. 


Owing to the popularity the JENKINS BROS. VALVES have attained, the market bee 2c 
haut tee . arket has been subjected 


One important defect in the imitations referred to is insufficient opening for inlet of steam or Fluid 
thereby checking the flow. Purchasers of Valves should be careful to know that they are of capacity 
suited to size of pipe to which the Valves are to be attached. All Valves manufactured by 


Jenkins Bros. are Warranted Full Opening. 
JENKINS BROS., 71 John St, N.Y. 105 Milk St., Boston, 130, Fourth St., Phila. 54 Dearborn St., Chicago. 


ENCINE LATHES, SHAPERS & DRILLS 








THE YALE & TOWNE MP’'G CO., 
STAMFORD, CONN. 


NEW YORK. CHICAGO. PHILADELPHIA. 















Shapers. 


a aR" Bt" Be! g7"’ 


Engine Lathes. 
20" 24" Upright Drills. 


25'' 28"" 82°’ 40"° 
= B. G. P. F. Drills. 


26-INCH BACK GEARED 


AND POWER FEED DRILL 





CINCINNATI, OHIO. 


Send for Prices. 


it will pay you. 


(See ** Important *’ Notice of Engine Lathes on page 15.) Se 


GOULD & EBERHARDT,|&.£.GARVIN & CO., 


1389 & 141 Centre St., New York, 
Near Market St. Depot, 
NEWARK, N. J. 
EBERHARDT’S 


PATENT 


DRILL PRESS. 


y 
* 









MANUFACTURERS OF 


Machinists’ Tools 


INCLUDING 












all _ | Drill 
Presses, 

EBERHARDT’S | Hand 
Patent Lathes, 


GEAR CUTTER. &. 


Send for 
Catalogue, 


4 
50’, 60", 84”, 
GEAR AND RACK CUITING TO ORDER. 





Wood Pianer. 


THE PRATT & 


HARTFORD, 


MANUFACTURE 


HORIZONTAL 


Boring Mills, 


48 in. and 66 in. 
Swing. 


WHITNEY CO. 


Connecticut, 


Double Head 
Traverse Drills 


=. For 5 in., 3 in. and smaller 
holes. 


" Revolving Head Drilling 
Machines, 


WESTERN BRANCH, 100 WEST Washington Street, Chicago, Ills. 








HARTFORD,CONN. 


MANUFACTURERS OF 


THE BILLINGS AND SPENCER COMPANY, 


PURE COPPER GOMMUTATOR BARS H 
FOR ELECTRIC MOTORS OR GENERATORS, * 


STEEL COMMUTATOR RINGSAND NUTS, ‘2's 
STEEL WRENCHES AND EYE BOLTS. | 





sh 
i 
DROP FORGINGS OF COPPER,IRON AND STEEL OF ALL DESCRIPTIONS, 





WARNER & SWASEY, 


CLEVELAND, OHIO, 


IVI ACHINE TOOLS 


For Iron and Brass Work. 


SMALL TOOLS & FIXTURES. 


Gear Cutting in all its Branches, 


ILLUSTRATED CATALOGUE ON APPLICATION, 











S. A. 


MANUFACTURER OF 


ENGINE LATHES 
FROM 16 to 48 IN. SWING. 
on application. 


GEO. W. FIFIELD, 
Lowell, Mass., U. 


Cuts, Photographs and Prices furnished 





Gear Wheels and Gear Cutting.—I make g uw 
order, or cut teeth on g blanks sent to me. Of all Kinds. Of 
sizes to six ft. dm. Small orders or large ones. Fine g or 
cheap g. Small cast g. Keady made brass g by mail at low 
prices. Bevel g with periect planed teeth. Hand Book on 
g,$l. Facilities comp'ete. Terms reasonable. Send for cat. 
GEO. B. GRANT, 66 Beverly St., Boston, Mass. 


~eY SEATING MACHINES 


AND 
20 in, Drills a Specialty. 


Our 20 in. Drill isa heavy, sub- 
stantial tool, made for service, has 
steel shafts and spindle. Gears and 
racks cut from the solid, and have all 
modern smprovemewtn, are made by 
special mac 


Our Key-Seating Machine 
will save enough in 60 days’ use to pay 
first cost; no shop can afford to do 
without one. We , + now ready for 
prompt spipment, both Key-Seat Ma- 
H chines and 20 in. Drills. Send for Photo. 
= and Catalogue, 


=—= W. P. DAVIS, North Bloomfeld, N.Y. 





iinery, and sold very low. 








REMOVAL. 
THE POND MACHINE TOOL COMPANY, 


Formerly of Worcester, Mass. 

The new shops of this company are located at 
Plainfield, N. J., forty minutes’ ride from New York 
city on the line of the Central Railroad of N. J., and 
consist of the following: 

A machine shop 500’ long by 100’ wide; a foundry 
250’ long by 90’ wide; also commodious buildings 
for the storaze of sand, coal, coke and pig iron; 
ample and convenient wash rooms for the men; fire- 
proof two story pattern storage; blacksmith shop; 
engine and boiler houses. These buildings are de 
tached from the machine shop and foundry. There 
is an elevated railroad for the convenient distribu- 
tion of raw materials, and a_ railroad running 
through the machine shop forshipping. The whole 
plant is supplied with the incandescent system of 
electric lighting. 

The machine shop and foundry have overhead 
traveling cranes running through their entire 
lengths; also light traveling cranes, which serve 
every tool, and a number of jib cranes in the foun 
dry and scratch rooms. The foundry has capacity 
for making the heaviest class of castings. 

All our tools are expressly designed for the 
economical manufacture of heavy machinery for 
railroad and general machine shop equipment, from 
new patterns of the latest and best designs. 


SALESROOM and OFFICE, 111 & 113 Liberty St, N. Y. City. 
NEW SHOPS, Plainfield, *. J. 








J. M. ALLEN, Presrpenr. 
W. B. FRANKLIN, Vior-Presipent. 


J. B. Prerog, SzoretTary. 





Lathes and Planers 


FOR ALL PURPOSES. 


THE G. A. GRAY €0., 


477, 479 & 481 Sycamore, cor. Webster, Cincinnati, Ohio. 


Photographs and prices sent upon application. 





PRATT: & LETCHWORTH, 
PROPRIETORS 
Buffalo Steel Foundry, 
i BUFFALO, N. Y. 










PUNCHING PRESSES, DIES, 


And other Tools for the Manufacture of all kinds of 


SHEET METAL GOODS," °* sere" DROP HAMMERS. 
STILES & PARKER PRESS CoO. 


MIDDLETOWN, CONN. 
Branch Office and Factory 203, 205, and 207 CENTRE STREET, NEW YORE. 





PAWTUCKET.R.|I 
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